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rHITMTCAT, COMPOUNDS 

The invention relates to pyrimidine derivatives, or pharmaceutical^ acceptable salts or 
in vivo hydrolysable esters thereof; whioh possess oell-cyole inhibitory activity and are 
accordingly useful for their anti-cell-proliferation (such as anti-cancer) activity and are 
therefore useful in methods of treatment of the human or animal body. The invention also 
relates to processes for the manufacture of said pyrimidine derivatives, to pharmaceutical 
compositions contenting them and to their use in the manufacture of medicaments of use m 
the production of an anti-ceU-pmhferation effect in a warm-blooded animal such as man. 

A family of intracellular proteins called cyctins play a central role in the cell cycle. The 
^thesis and degradation of cyctins is tightly controlled such that their level of expression 
fluctuates during me cell cycle. Cyclins bmd to cyclin-dependent serine/ttreonine kinases 
(CDKs) and this association is essential for CDK (such as CDK1, CDK2, CDK4 and/or 
CDK6) activity within the cell. Although the precise details of how each of these factors 
combine to regulate CDK activity is poorly understood, the balance between the two dictates 
whether or not the cell will progress through the cell cycle. 

The recent convergence of oncogene and tumour suppressor gene research has 
identified regulation of entry into the cell cycle as a key control point of mitogenesis in 
tumours. Moreover, CDKs appear to be downstream of a number of oncogene stgnalhng 
pathways. Disregulation of CDK activity by upregulation of eyolins and/or deletion of 
endogenous inhibitors appears to be an important axis between mitogemc signalling pathways 
and proliferation of tumour cells. 

Accordingly it has been recognised that an inhibitor of cell cycle kinases, particularly 
inhibitors of CDK2, CDK4 and/or CDK6 (which operate at the S-phase, Gl-S and Gl-S phase 
; respectively) should be of value as a selective inhibitor of cell proliferation, such as growm of 
mammalian cancer cells. 

The present invention is based on the discovery that certain pyrimidine compounds 
surprisingly inhibit the effects of cell cycle kinases showing selectivity for CDK2, CDK4 and 
CDK6 andthusposse.santi-cell-proliferationproperties.Suchpropertiesareexpectedtobe 

0 of value in the treatment of disease states associated with aberrant cell cycles and cell 
proliferation such as cancers (solid tumours and leukemias), fibroproliferafive and 
differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangtoma, 
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acute and chronic nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune 
diseases, acute and chronic inflanrmation, bone diseases and ocular diseases with retinal 
vessel proliferation. 

Accordingly, the present invention provides a compound of formula (I): 

o o 




R 

© 

wherein: 

R 1 is halo, cyano, Ci- 3 alkyl or Ci- 3 attx:oxy; 

p is 0-2; wherein the values of R 1 may be the same or different; 

R 2 is C^alkyl, C^alkenyl, C^alkynyl, C 3 . 6 cycloalkyl, C 3 -6cycloalkylC 1 . 3 alkyl, a 
heterocyclyl or heterocyclylC^alkyl; wherein R 2 may be optionally substituted on carbon by 
one or more methyl, ethyl, methoxy, ethoxy, propoxy, trifluoromethyl, trifluoromethoxy, 
2,2,2-trifluoroethoxy or cyclopropylmethoxy; and wherein if said heterocyclyl contains an 
-NH- moiety that nitrogen may be optionaUy substituted by one or more methyl, ethyl, acetyl, 
2,2,2-trifluoroethyl or methoxyethyl; 

R 3 is hydrogen, halo or cyano; 

R 4 is Ci-ealkyl or C^alkoxyCj-ealkyl; 

R 5 is substituted methyl, optionally substituted C 2 . 6 alkyl, C 3 . 6 cycloalkyl or optionally 
substituted C,. 6 alkenyl; wherein said substituents are selected from one or more hydroxy, 
methoxy, ethoxy, propoxy, trifluoromethyl, trifluoromethoxy, 2,2,2-trifluoroethoxy or 
cyclopropylmethoxy; 

or a pharmaceutical^ acceptable salt or an in vivo hydrolysable ester thereof; 
provided that the compound is not 4 -(l-memyl-2-emyM^ 
2-ylmem y l)sulphamoyl]armmo}pyrimidme^ 

[^K2-memoxyethyl)sulphamoyl]amlmo}pyrimidme^ 

2- { 4-[^-(cyclopropylmethyl) sulphamoyl]amlmo}pyrimidine; 4-(l-methyl-2-iso P ropyl- 
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irmdazol-5-yl)-2-{4-[i^^ 

m ethyl-2-ethyW^ smphamoyljaiiilmolpyrirmdiiie; Ar 

(1 . mem yl-2-trifluoxomem y lirmdazol-5- y ^ 

anihnolpyrnm^^^ 

sulphamoyl]amlmo}pyrimidirie. 

In this specification the term "alkyl" includes both straight and branched chain alkyl 
groups but references to individual alkyl groups such as "propyl" are specific for the straight 
chain version only. For example, "C^alkyl", "Chalky!", "Chalky!" and "C, 3 alkyl» include 
propyl, isopropyl and .-butyl. However, references to individual alkyl groups such as 'propyl' 
are specific for the straight chained version only and references to individual branched chain 
alkyl groups such as 'isopropyl' are specific for the branched chain version only. A snmlar 
convention applies to other radicals, for example "Cs^cycloalkylC^alkyl" includes 
cyclopropylmethyl, 1-cyclobutylethyl and 3-cyclopropylpropyl. The term "halo" refers to 
fluoro, chloro, bromo and iodo. 

Where optional substituents are chosen from "one or more" groups it is to be 
understood that this definition includes all substituents being chosen ftom one of the specified 
groups or the substituents being chosen from two or more of the specified groups. 

A "heterocyclyl" is a saturated, partially saturated or unsaturated, monocyclic ring 
containing 4-6 atoms of which at least one atom is chosen from nitrogen, sulphur or oxygen, 
which may, unless otherwise specified, be carbon or nitrogen Indeed, and a ring sulphur atom 
may be optionally oxidised to form the S-oxide(s). Examples and suitable values of the term 
"heterocyclyl" are morpholino, piperidyl, pyridyl, pyranyl, pyrrolyl, isothiazolyl, threnyl, 
thiadiazolyl, piperazinyl, thiazohdinyl, rhiomorpholino, pyrrolinyl, tetrahydropyranyl, 
tetrahydrofuryl, imidazolyl, pyrimidyl, pyrazinyl, pyridazinyl and isoxazolyl. Suitably a 
"heterocyclyl" is tetrahydrofuryl. 

Examples of "C^alkoxy" include, methoxy, ethoxy andpropoxy. Examples of 
»C 2 6 alkenyl" and "C^alkenyl" are vinyl, allyl and l-pro P enyl. Examples of "C^alkynyl" are 
ethynyl, 1-propynyl and 2-pro P ynyl. Examples of "C 3 - 6 cycloalkyl" are cyclopropyl, cyclobutyl, 
cyclopentyl and cyclohexyl. Examples of 'HeterocyclylC^aaJkyl" include pyridyrmethyl, 3- 
morpholinopropyl and 2-pyrirnid-2-ylethyl. Examples of "C^alkoxyC^alkyl" and 
"C,.4alkoxyC w alkyl" are methoxymethyl, 2-methoxyethyl and 2-ethoxypropyl. 
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A suitable pharmaceutical^ acceptable salt of a compound of the invention is, for 
example, an acid-addition salt of a compound of the invention which ia sufficiently basic, for 
example an acid-addition salt with, for example, an inorganic or organic acid, for example 
hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In 
addition asmtable pharmaceutical acceptable saltofacompoundoftheinventionwhtchts 
sufficiently acidic ia an alkali metal salt, for example a sodium orpotaaaium salt, an alkatae 
earfo metal salt, for example a calcium or magnesium salt, an ammonium salt orasaltwnh an 
organic base which affords a physiologicaUy-acceptable cation, for example a salt wuh 
methylamine, dimethylamine, trimetbylamine, piperidine, morphohne or 
tris-(2-hydroxyethyl)amine. 

An in vivo hydrolysable ester of a compound of the formula CO containing carboxy or 
hydroxy group ia, for example, apharmaceutically acceptable eater which ia hydrolysed in the 
human or animal body to produce the parent acid or alcohol. Suitable phannaceuticaUy 
acceptable esters for carboxy include C, 6 alkoxymethyl esters for example methoxymethyl, 
C^alkanoyloxymefhyl esters for example pivaloyloxymethyl, phthalidyl eatera, 
C 3 8 cycloalkoxycarbonyloxyC 1 .alkyl esters for example ,-cyclohexylcarbonyloxyethyl; 
IS-moxolen^-onylmemyl esters for example 5-memyl-l,3-dioxolen-2-onylmemvl ; and 
Calkoxycarbonyloxyemyl eatera for example l-memoxycarbonyloxyethyl and maybe 
formed at any carboxy group in the compounds of thia invention. 

An in vivo hydrolysable ester of a compound of the formula (I) containing a hydroxy 
group includes inorganic esters auch aa phosphate eaters and a-acyloxya*yl ethers and related 
compounds which as a result of the in vivo hydrolysis of the eater breakdown to gtve the 
parent hydroxy group. Examples of „-acyloxyalkyl ethera include acetoxymethoxy m d 
2 ,-dimefoylpropionyloxy-methoxy. A selection of in vivo hydrolyaable eater forming groupa 
for hydroxy include alkanoyl, benzoyl, phenylacetyl and aubatituted benzoyl and phenylacetyl, 
alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and 
^-(diaOcylaminoethyO-JV-alkylcarbamoyl (to give carbamates), dialkylaminoacetyl and 
carboxyacetyl. Examples of substituents oubenzoyl include morpholino and piperazmo hnlceti 
fromaringnitiogen atom via a methylene group to «he3-or 4- position ofthe benzoyl rmg. 

Some compounds of the formula (I) may have chiral centres and/or geometiic tsomenc 
centres (B- and Z- isomers), and it ia to be understood mat the invention encompaaaes all auch 
optical diaatereoisomers and geometric isomers mat possess CDK inhibitory activity. 
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The invention relates to any and aU tautomeric forms of the compounds of the formula 
0) that possess CDK inmbitory activity, m particular the skilled reader will appreciate tot 
when* 4 is hydrogen, the imidazole ring as drawn in formula (I) may tautomense. 

It is also to be understood that certain compounds of the formula (I) can exist m 
solvated as well as unsolved forms such as, for example, hydrated forms. It is to be 
understood tot the invention encompasses all such solvated fonns which possess CDK 
inhibitory activity. 

Suitable values ofR 4 andR 5 are as follows. Such values may be used where appropnate wxth 
any of the definitions, claims or embodiments defined hereinbefore. 

R 4 is methyl, ethyl, propyl, isopropyl or l-methoxyprop-2-yl. 

r 5 i s substituted methyl, Cs^cycloalkyl, optionally substituted C 2 . 6 alkenyl or 
optionally substituted C 2 ,alkyl; wherein said substituents are selected from one or more 
methoxy or hydroxy. 

R» is metoxymethyl, 2-metoxyemyl, 2-hydroxy-2-methylpropyl, propyl, tsopropyl, 
emyl, butyl, isobutyU cyclopmpyl, 2-mefcyM^^ 
dimethylbutyl. 

Therefore in another aspect of the invention, tore is provided a compound of formula 
(T) (as depicted above) wherein: 
p is 0; 

R 2 is C^alkyl, C 2 -4alkenyl, C 3 . 6 cycloalkyl, C 3 -6cycloalkylC 1 . 3 alkyl or 
heterocyclylC.salkyl^hereinR^may be optionally substituted on carbon by one or more 
methoxy, ethoxy, trifluoromethyl; 
R 3 is hydrogen; 
• R 4 is Ci. 4 alkyl or Ci^alkoxyCi^alkyl; 

R* is substituted methyl, C 3 ^cycloalkyl, optionally substituted C 2 . 6 alkenyl or 
optionally substituted C, 6 alkyl; wherein said substituents are selected from one or more 
methoxy or hydroxy; 

or a pharmaceutical^ acceptable salt or an in vivo hydrolysable ester thereof; 
p^edtottocon^oundisnot^O-me^^ 

, 2 -ytaemyl)sulphamoyl]anfl^ 

m etoxyemyl)sulphamoyl]amlto}pyri™^^^ 

[iv<2-metoxyemyl)sulphamoyl]amlmo}pyrWdme;4<l-methyl^^ 
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2-{4-[]VHcycloprc^y]mefoyl)s\dpham^ 

taidrtM^{*wNnfl«-^^ 4 ' (1 ; 

ffietW -2-efoyMdazol-5-y^^ 
a . me foyl-2-trifluo^^^^ 
, ^pyxfotidino;^!*^ 

« pyridine; 4-(l-» e «by.-2-e*y i i m ida,ol-5-yl)-2-[4 -(Wbu^sulphamoyl) 

a^pyrintimn.or^^^^ 
smphamoyl]afotino}pyrirrndrne. 

Therefore in an additional aspect of the invention, tee is provided a compound of 

10 formula 0) 0*» depicted above) wherein: 

S-ethoxyethyl, 2-methoxyefoyl, 2,2,2-trifmoroethyl, 3-methoxypro P vl, rtutyl, 
allyl, cyclopropyl, eyclobutyl, cyclopvopylmethyl or tetrahydrofor-2-ytaethyl; 
R 3 is hydrogen; 

1S R 4 is methyl, ethyl, propyl, isopropyl or l-methoxyprop-2-yl; 

R» is methoxymethy., 2-methoxyethyl, 2-hydroxy-2-methylpropyl, propyl, isopropyl, 
ethyl, butyl, isobutyl, cyclopropyl, 2-methyl-l-propenyl, 3-butenyl, 1-propenyl or 3,3- 
dimethylbutyl; 

orapharmaceuticallyaceeptablesaltorantovrv.hydrolysableesterteeof; 
20 pmvLtefoecompoundisnot4,l-m^ 

z-yimefoyOsuiphamoyi]*^^ 

mefooxye,hy,)sulphamoyl]am,foo>p^^ 
nv^-mefooxyefoyOsulphamoylW^ 
M 4 W cyclopropylmefoyl^ 
25 Mda^l-S-yC-MW^^ ^ 
rnethyl-2-ethylimida^^^ 

arMyrimidine^!^^ 

30 ardJpXiane^^^ 
sulphamoyl]amuno>pyrimidine. 

* another aspect of the invention, particular compounds of the mvenhon are any one 
of the Examples or apharmaceuticaUy acceptable sal, or an hydrolysable ester thereof. 
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A particular aspect of the invention is mat which relates to the compound of formula 
(D or a pharrnaceutically acceptable salt thereof. 

. Another aspect of the present invention provides a process for preparing a compound 
of formula (I) or a pharrnaceutically acceptable salt or an in vivo hydrolysable ester thereof 
5 which process (wherein R 1 , R 2 , R 3 , R 4 , R 5 «* p are, unless otherwise specified, as defined m 
formula (I)) comprises of: 

Process a) reaction of apyrirnidine of formula (II): 




R 

(ID 

wherein L is a displaceable group; with an aniline of formula (HI): 
H 2 Nk 



H 
O O 



(HI) 



Process 6) reacting a compound of formula (IV): 



| T| H 



(IV) 

with a compound of formula (V): 
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wherein T is O or S; R x maybe the same or different and is C^alkyl; 
Process c) reacting a pyrimidine of formula (VI): 




wherein X is a displaceable group; with an amine of formula (VIE): 

R 2 -NH 2 
(VH) 

Process d) reacting a pyrimidine of formula (VHI) 




(VIII) 



with a compound of formula (IX): 
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H 

X R 

o o 

(IX) 

where Y is a displaceable group; 
and thereafter if necessary: 

i) converting a compound of the formula (I) into another compound of the formula (I); 

ii) removing any protecting groups; 

iii) forming a pharmaceutical^ acceptable salt or in vivo hydrolysable ester. 

L is a displaceable group, suitable values for L are for example, a halogeno or 
sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or 
toluene-4-sulphonyloxy group. 

X is a displaceable group, suitable values for X are for example, a fluoro or chloro 
group. Preferably X is fluoro. 

Y is a displaceable group, suitable values for Y are for example, a halogeno or 
sulphonyloxy group, for example a bromo, iodo or trifluoromethanesulphonyloxy group. 
Preferably Y is iodo. 

Specific reaction conditions for the above reactions are as follows. 
Process a) Pyrimidines of formula (H) and anilines of formula (III) maybe reacted 
together: 

i) in the presence of a suitable solvent for example a ketone such as acetone or an alcohol such 
as ethanol or butanol or an aromatic hydrocarbon such as toluene or tf-methyl pyrrolidine, 
optionally in the presence of a suitable acid for example an inorganic acid such as 
hydrochloric acid or sulphuric acid, or an organic acid such as acetic acid or formic acid (or a 
suitable Lewis acid) and at a temperature in the range of 0°C to reflux, preferably reflux; or 

ii) under standard Buchwald conditions (for example see J. Am. Chem. Soc, 118, 7215; J. Am. 
Chem. Soc, 119, 8451; J. Org. Chem., 62, 1568 and 6066) for example in the presence of 
palladium acetate, m a suitable solvent for example an aromatic solvent such as toluene, 
benzene or xylene, with a suitable base for example an inorganic base such as caesium 
carbonate or an organic base such as potassium-f-butoxide, in the presence of a suitable ligand 
such as 2,2'-bi S (diphenylphosplnno)-l,l'-binaphthyl and at a temperature in the range of 25 to 
80°C. 
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Pyridines of the formula (II) where L is ehloro may be prepared aceording to 
Scheme 1: 




NH 



NaOMe, n-BuOH a ^ 

100°C R ^N ^ 




(vni) 



SOCL,, A 



(DO 




Scheme 1 

Amlines of formula OH) are »r„ m ereially available eompounds, or they are known in 
the literature, or they are prepared by standard processes known in the art. 
Process* Compounds of formula (IV) and compounds of formula (V) are reacted 
together inasuitable solvent such as *-methylpyrroIidinone or butanol at a temperature m the 
range of 100-200»C. preferably in the range of 1SMWC. The reaction is preferably 
conductedmmepresenceofasuitableba.esuchas.forexamp.e.somumhydnde.somum 

methoxide or potassium carbonate. 

Compounds of formula (V) may be prepared according to Scheme 2: 



■O 
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MeMgBr, THF 



N ^ -20°C \l 

(Va) R< 



Mn0 2 , 
dioxan. 
A 



(V) 



DMFDMA, A 



Scheme 2 



P 



(Vc) 



Compounds of formula (IV) and (Va) are commercially available compounds, or they 

Process c) Compounds of formula (VI) and amines of formula (VII) may be reacted 
together in me presence of an inert solvent such as W-memylpyrrohdinone or pyridine,^ 
presence ofabase for example an inorganic base such as caesium carbonate orintbe presence 
of an organic base such as excess (VII) and at a temperature in the range of 25 to 80°C, 
Compounds of formula (VI) (wherein X is chloro) may be prepared accordmg to 



10 Scheme 3: 




(VI) 



Scheme 3 



Compounds of formula (Via) may be prepared according to Process a. Process b or 
Process d wherein q is 0. 

Process d) Compounds of formnla (VHD and amines of formula (DO maybe reacted 
together under standard Buchwald conditions as described in Process a. 
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The synthesis of compounds of formula (VDD is described m Scfeme 1. 
Compounds of formula (DO are commercial available compounds, orrhey axe 

taoW n in the literature, or they are prepared by standard processes know in me art. 

An.inesofformuiaWarecommerciaUyavaiiabiecompounds.ormeyare.mownm 

5 aeUterature.ormeyarepreparedbystandardprocessesknownintbeart. 

^Uoeapprecia.edmatcerUinofmevariousringsubsribrentsintbecomponndsof 

^present invention may be introduced by standard aromatic substimtion reactions or 

Hon Suchreactionsandmodificationsincludcforexamplcmtroducnonofa 
W llLbTmriofanaromaticsubsritu ^rion reacrion, reduction of snbsrimentsa^iarion 

eactionsindudetbe introduction of a nitro group 

acid wimbeatmg; oxidation of a,l 7 lmio^^ 

Lit alLe appreciated that m some of the reactions mentioned herem rt may be 

25 LledmmeariXonventionaiprotectinggroupsmaybeusedmaccord^ 

bedesirabletoprotecttbegroupinsomeofmereactionsmentionedberem. 

^xycarbonLmoxycarbonylorr-butoxycaxbonyigroup^^ 



30 
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L group may behoved for example,by hydrolysis with a suitable base such asanaflrah 

as a f-butoxycarbonyl group may be removed, for example, by treatment with a suitable aoid 
5 ashydroeblorio.sulphurioorphosphorioaoidortrifluoroaoetioacidandan 

b 7bymogenationoveracatalystsu^ 
^d for exampleboronhisC^uoroace,^ 

„ wimanalkylamme.fbrexarapleamemylammo^py^ 

A suitable protecting group for a hydroxy group is, for example, an aeyl group, for 
example an alkanoyl group such as acetyl an aroyl group, for example benzoyl, or an 
arybmemyl group, for example benzyl. The deprotection condinons for tie above « 

Alternahvelyanaryhnethyl group such asabenzyl group may be removed, for example, by 
hydrogenationoveraoatalystsuchaspalladium-on-carbon 

20 f orexarnpleamemy.oranemylgronpwmchmayberemoved,forexample,byhydro,ysis 

acid, or for example a benzyl group which may be removed, for example, by hydrogenation 

over a catalyst such as paUadium-on-caxbon. 

i^eprotectrnggronpsniayberemovedatanyconvementstagemmesynmesisnsmg 

conventional techniques well known in the chemical art. 

Asstatedherembefommecomponndsdetoedmmepresentiiiventionpossesses 

anh-cell-proliferationactivitysnehas ann-cancer activity which is behoved to arise ftom me 

CDK inhibitory activity of the compound. These properties may be assessed, for example, 

30 usmgmeproceduressetoutmWO02/04429. 

Althon^mepharmacologicalpropertiesofthecompoundsofmeformulaCDvary 

witHst.acturalchange.mgeneralachvitypossessedby compounds ofme formula (I) may be 
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demonstrated atIC 50 concentrations or doses m the range 250^ to Ir^m the invito assay 

described in WO 02/04429. 

Typical IC 5 „ values for compounds of the invention when tested in the SRB assay 
described in WO 02/04429 are in the range ImM to InM. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises apyrimidine derivative of the formula CO, or a 
pharmaceutical acceptable salt or in vivo hydrolysable ester thereof, as denned herembefore 
in association with a pharmaceutically-acceptable diluent or carrier. 

The composition may be in a form suitable for oral administration, for example as a 
tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular, 
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical 
adnunistration as an ointment or cream or for rectal administration as a suppository. 

In general the above compositions may be prepared in a conventional manner usmg 

conventional excipients. 

The compound of formula (I) will normallybe administered to a warm-blooded 
animal at a unit dose within the range 5-5000 mg per square meter body area of the annual, 
i e approximately 0.1-100 mg*g, and this normally provides a therapeutically-effective dose. 
A unit dose form such as a tablet or capsule will usually contain, for example 1-250 mg of 
active indent Preferablyadaily dose in the range ofl-50mg/kg is employed. However 
the daily dose will necessariiy be varied depending upon tire host heated, the particular route 
of adminisuation, and tire severity of the illness being heated. Accordingly the optnnum 
dosage maybe determined by the practitioner who is treating any particular patient. 

According to a further aspect of the present invention there is provided a compound of 
the formula (I), or a pharmaceutical^ acceptable salt or in vivo hydrolysable ester thereof, as 
denned hereinbefore for use in a method of treatment of the human or animal body by therapy. 

We have found that the compounds denned in the present invention, or a 
pharmaceutical acceptable sal, or in vivo hydrolysable ester thereof, are effective cell cycle 
inhibitors (anu-ceUpmlife^^ 

inhibitoryproperties. Accordingly the compounds of me present invention are expected to be 
useful in the treatment of diseases or medical conditions mediated alone or in part by CDK 
enzymes, i.e. the compounds may be used to produce a CDK inhibitory effect m a 
warm-blooded animal in need of such treatment Thus the compounds of the present invention 
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provide anrethod for treating the pxoHferationof^gnantceU, characterised by inbab^on of 
CDK enzytnes, ie. the compounds may be used to produce an antiproliferative effect 
nrediatedaJone or inpartby the inhibition of CDKs. Such a compound of the invention. 
eX pectedto possess a wide range of anti-cancer properties as CDKs have been nnphcated m 

prostate^der.pancreas and ovarian oanc. Thus it is expected that a compound oftte 
acompoundofmepresentmventionwmpossessactivifyagainstarangeofleutoenuas, 

example, to ^t^ I ^l-»-^^'-^ rt0,m ^ Of,h " 
invention, or a pharmaceutical* acceptable salt or in wvo bydrolysable ester thereof, are 

associated with CDKs, especially those hunours which are significantly dependent on CDKs 
for meir growth and spread, including for example, certain tumours of the colon, breast, 

prostate, lung, vulva and skin. ■ 

itisfinlherexpectedthatacompoundofmepresentinventionwdlpossessacti^ty 

agamst-other cell-proliferation diseasesinawiderange of other disease states h« 

^as.fibroprolif^veanddifferentiativedisord^ 

Kaposfssarcoma,haemangioma,a^ 

^restenosis, autohnmune diseases, acute ffi d chronic infiammafion, bone drseases and 
ocular diseases with retinal vessel proliferation. 

Thus according to this aspect of the invention mere is provided a compound of the 
5 fonnulaW.orapbarn^ticaUyac^^ 

Lnedhlnbefor e for use as a memcament; and the use of a confound of ^formula 0), 

or a phannaceutically acceptable salt or in vivo bydrolysable ester fixereof, as defined 
neremheforemmen^ufacmreofamemcamentforuseinnaeproductionofa^ 

inhibitory (anti-cell-proliferation) effect in a warm-blooded animal such as man Particularly 

inhibition of CDK2, CDK4 and/or CDK6, especially CDK2. 

According to afurtiaer feature ofthe invention, there is provided a compound of fire 
formula (I), or a pharmaceutical* acceptable salt or in wvo bydrolysable ester thereof, as 
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defined hereinbefore in aeroanufactuxe of a medioa^ent for use in tt e treatment of cancers 
(solid tumours and leukaemias), fibroproliferative and differentiative disorders, psonasrs, 
rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic nephropath.es, 
atheroma, atherosclerosis, arterial restenosis, autoimmune diseases, acute and chrome 
inflammatiombone diseases and oculax diseases wimxehna, vessel prolifexatiompartrculariy 

in the treatment of cancers. 

According to a farther feature of mis aspect ofthe invention tee is provrdeda 
nreurod for producing a cell cycle «bitory (anh-cell-prohferation) effect in a W arm-blooded 
animal, such as man, in need of such treahnen, which comprises administering to sard ammal 
an effective amount ofacompound as denned immediately above. Particularly, an mhrbrtory 
effectisproducedbypreventingentiyinto or progression dnongh dre S phase by mhtbrhon of 
CDK2 CDK4 and/or CDK6, especially CDK2. 

' According to a further feature of this aspect of the invention there is provrded a 
^odforproducingaceUcycle^^ 

animal, such as man, in need of such treatment which comprises administering to sard ammal 
an effective amount ofacompound of formula ffi or a pharmaceutical* acceptable suit or m 

produced bypreventingentiy into or progression through tire S phase by mbrbttion of CDK2, 
CDK4 and/or CDK6, especially CDK2. 

According to an additional feature of tins aspect of the invention there rsprovded a 
mefl rodof tieatingcancers (solid tumours and leukaemias), ^proliferative and 
differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haeman^oma, 
acute and chronic nephropathies, atheroma, amerosclerosis, arterial restenosis, «*tomu*> 
diseases.acuteandchromcir^armnation.bonedise^esandoculardiseases 

ParticuWythereisprovidedamethodoftie^gcancermawarm-bloodedarmnal, _ 
such as man, inneed of such treannent which comprises administering to said ammal an 
3 effective amount of a compound of formula (I) or a pharmaceutical* acceptable salt or m 
vivo hydrolysable ester thereof as defined herein before. 
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in a further aspect of the invention there is provided a pharmaceutical composrhon 
which comprises a compound of me formula (I), or a pharmaceutically acceptahle salt or in 
vivo hydrolysable ester thereof, as defined herein before in association with a 
pharmaceutically-acceptable diluent or carrier for use in the production of a cell cycle 
5 inhibitory (aM-cell-proliferation) effect in a warm-blooded animal such as man. 

In afirrther aspect of the invention there is provided a pharmaceutical composition 
which comprises a compound of the formula ©, or a pharmaceutically acceptable sal. or in 
vivo hydrolysable eater thereof, as defined herein before in association wrtha 
pharmacentically-acceptable diluent or carrier for use in the treatment of cancers(sohd 
10 tumomsandleukaerruas),fibroproltfe^ 

rheumatoid arthritis, Kapori's sarcoma, hemangioma, acute and chronic nephropathy 
atheroma, atherosclerosis, arterial restenosis, autoimmune diseases, acute andchromc 
mflarmnation^onedl^esandoc^^ 
warm-blooded animal such as man. 
15 In a further aspect of the invention there is provided a pharmaceutical composrtron 

which comprises i compound of the formula (1), or a pharmaceutically acceptable salt or m 
vivo hydrolysable ester thereof, as defined herein before in association with a 
pharmaceutically-acceptable diluent or carrier for use in the treatment of cancer m a 
warm-blooded animal such as man. 

Preventing cells from entering DNA synthesis by inhibition of essential S-phase 
initiating activities such as CDK2 initiation may also be useful in protecting normal cells of 
the body from toxicity of cycle-specific pharmaceutical agents. Inhibitionof CDK2 or 4 wfil 
prevent progression into fire cell cycle in normal cells which could limit the toxicity of cycle- 
specific pharmaceutical agents which act in S-phase, G2 or mitosis. Such protection may 
25 resultintheprevontionofhairlossnormallyassociatedwiththeseagents. 

Therefore in afirrther aspect of the invention there is provided a compound of formula 
(I) as defined above or a pharmaceutical acceptable salt or in vivo hydrolysable ester thereof 
for use as a cell protective agent. 

Therefore inaflrrther aspect of tire invention there is provided a compound of formula 
30 0) as defined above or a pharmaceutical* acceptable salt or in vivo hydrolysable ester tirereof 
for use in preventirrghair loss arising from the treatment of malignant conditions wrth 
pharmaceutical agents. 
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Exiles of pharmaceutical agent, for treating malignant conditions mat are known to 
cause hair ioss inelnde ablating agents sneh as ifosfamide and cyclophosphaunde; 
antimetabolites sneh as metirotrexate, 5-fluorouracil, gemcitahine and cytarabme; vnroa 

, aspacUtaxdanddocetaxel 

oixicandhiodessuohasdoxoruhioin.dannorubiein.rnitoxantron e, achnomycm-D and 

nritomycin^dotherssuchasetoposideandtrennom. 

In another aspect of the invention, the compound of formula (I), or a pharmaceutical^ 

10 one rmoreofmeabovepbarmaceuticalag^ 

follammvmayadn^steredhynon-svstemicmeans.forexampletop^ 

Th ereforeinan additional feature of me invention, there is provuled a method of 
preventing hair loss during treatment for one or more malignant conditions wm 
„ pharmaceuticalagents,mawanu-hloodedammal,suchasman,wMchcomp„ses 

administering to said animal an effective amount of a compound of formula (I), 
pharmaceuticaUyacceptablesaltor^vivohydrolysableestermereof. 

^anadditionalfeatmeoftheinventiommereisprovidedamethodofpreventinghatr 
te during— for one or moremah^an. conditions wimphaxmaceuticalagents.ma 

, 0 warm-bloodedanimai.suchasma^^^ 

eff ectiveamo m tofacompoundoffo m ma^ 

IhydrCysaUeester^eofin— eoua, se.uentia, or separate adrmmstiationwtm an 

effective amount of said pharmaceutical agent. 

According.oafurmeraapectof.hemventionmereisprov.dedapharmaceutm^ 

w i ttp hannaceuticalagentswhichcomprise S acompoundofformula(I),ora 
rtiarLeuticanyaccep^^ 

a g en^inassociationwimapharmaceuticallyacceptabledi.uen.orcamer. 

According to a mrther aspect of the present invention mere is prowled a fat 
3„ comptis mgacompoundof— «,orapha m ^^ 

hyd rolysable ester hereof, and a pharmaceutical agent for treating mahgnant condrhons that 1S 

known to cause hair loss. 
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According to a further aspect of the present invention there is provided akit 

comprising: . 

a) a compound of fonnula CD, or a pharmaceutical* acceptable sal, or ft. vivo hydrolysable 

ester thereof, in a first unit dosage form; 
5 ^apharmaceuticalagerffbrfce^ 
a second unit dosage form; and 

o) container means for containing said first and second dosage forms. 

Accordingto another feature of the invention there is provided the use of a compound 

of the formula 0), or a pharmaceutical* acceptable salt or in vivo hydrolyaable ester thereof 

i0 in the manufacture of a medicament for the prevention of hair loss during treatment of 

malignant conditions with pharmaceutical agents. 

Accordrngtoafin^eraspectoftirepresentinventionthereisprovidedacombmahon 

cabmen, for thepreventionofhahloss^^ 

of a compound of the formula (I), or a pharmaceutical* acceptable sal, or in vivo 
hydrolysable ester fi.ereof.optionafiytogeflrerwimapharmaceuticafiyaoceptabledfiuen.or 
cler.wimme simultaneous, sequential or separate admmistiation of an effective amonnt of 
apharmaceutical agent for treatment of malignant conditions to a warm-blooded ammal, such 



15 



as man. 



'as stated above the size of the dose required for tire therapeutic or prophylactic 

h0 st treated, the route of administration and the severity of tire illness being treated. A nmt 
dosemtirerauge.forexample.WOOm^g.preferablyi-SOmgykgisenvisaged. 

neCDKinhibitory activity defined hereinbefore may be applied as a sole therapy or 
may involve, in addition to a compound of the invention, one or more other substances and/or 

25 heatments. Suchconjointheatmentmaybeachievedbywayofthesimultaneous sequential 
orseparateadmimstmtionofmemmvidualcom^onentsofutetieatmentmurefieldof 
medi^oncologyitisnonnalp.aoticctonseacombinationof different fo^ofti^tinenUo 
treat each patient with cancer. In medical oncology the other component) of such eonpmt 
^eatinenimadmtiontotireoeneyclemMbitorytreatmentdefinedherembefommaybe^ 

SO surgcry.radiotherapyorehemotirerapy. Such chemotherapy may cover mree main categones 

of therapeutic agent: . 

» omeroehcycleinmbitoryagen^atworhbythesameordifferentmechamsms from 

those defined hereinbefore; 
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\ hl oy.ostaticag^tssuohasaatio^ogensCforexampletamoxifen.tor^e 

« „1p flntamide nilutarnide, bicahitarnide, cyproterone acetate), LHRrL 

^oteinaseinMbitoxsmce— at and MUtors of p^oge .or 

;C «—* - «*— ° f fa£tor (such ^ fac,o ; s I 

serine/toeonine kinase inhibitors); and 

onllogy suchasantoetabomesCforexamplean.ifolatesmce^otrexate 
Z^MinesUKeS— aoi,, p^e and — e anatogue, — ^, 

• ========== E=r = " 

x * j- _ j.. asnect of the invention there is provided, a 
a^sacnne, topotecan). According to to aspect of ^ 



cancer 



invention described herein also apply. 
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^^einveationwmnowbefflu^^ 
unless stated otherwise: 

©temperatures are give, in degrees Celsius (°C); operations we re earned out atroom 
5 ambi OT ttempera to ,thatis,ataternperatureintherangeofl8-25=C; 

licarriedoutusingarotary evaporator under reduced pressure (600-4000 Pascals; 
4.5-30rnrrflg)vrithabatbternperatureofupto60''C ; 

in (TLC) was carried out on silica gel plates; 

2 „ ot.erwiseindioated^dpeakmuluplieities areshownas follows: s, singlet; d, oublet, d* 

(viii) chemical symbols have their usual meanings; Slunira and symbols are used; 

(ix) solvmtratiosaregiveninvolume:volume(v/v)terrns;and . 

by electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z 
are given; generally, only ions which indicate Are parent mass arereported; and unless 
..otherwise stated, the mass ion quoted is (MH) + ; 
(xi) unless stated otherwise compounds containing an asymmetrically subshtuted carbon 
30 and/or sulphur atom have not been resolved; 

(xvi) the following abbreviations have been used: 



100672-2 A 

-22- 



DMFDMA 

DM p dimethylformamide; 
EtOAc ethyl acetate; 

ether Methyl ether; 

MeOH methanol; and 

D Qy[ dichloromethane; 

xvii) where an Isotate SCX-2 column is referred to, this means an "ion exchange" extraction 
carrtdge for adsorption of hasic compounds, i.e. a polypropylene tuhe contammg a 
benzenesulphonic acid based strong cation exchange sorbent, used accordmg to the 
xcanufacturers instructions obtained from International Sorbent Technologies Limned, 
Dyflryn Business Park, Hengeod, Mid Glamorgan, UK, CFS2 7RJ; 

xviii) where an lactate amine column is referred to, this means an "ion exchange" extracbon 
cartridge for adsorptionof acidic compounds, i.e. apclypropylene tube containing a ammo 
silanecovalently bonded to a silica particle used according to the manufactarers insbncbons 
obtataednomtatemauonalSorbentTe^^^ 

Mid Glamorgan, UK, CF82 7W; and 

xix) where a Chemetat cotamn is referred to, this means an extraction cartridge for removal of 
water i e. a polypropylene tube containing diatomaceous earth used accordmg to the 
manufacturers infractions obtained from Varian, Harbor City, California, USA. 

Example 1 . . 

^^MeM^so prop^in^^ 

Chlorosulphonic acid (ISO* 2.16mmol) waa added dropwise to solution of 2-amhno- 
4-(l-memyl-2- iS opropynmidazol- 5 -yl)pyrimidine (Method 57; 158mg, 0.54mmol) in thionyl 

cbloride (3ml) cooled at 0°C and the mixtare stirred at 0°C for 10 minutes then heated at 90 C 
for 90 minutes. The volatiles were removedby evaporation and the residue was dried under 

high vacuum (<2mmHg) for 1 hour. Theresulting solid was placed under nitrogen and a 
solution of cyclobutylanrine (lOOpl, l.OSmmol) and diemylmethylamine (1ml, ISmmol) m 
MeOHOml) added. The mixtare was stured for 30 minutes and the volatiles were evaporated 
in vacuo. Trituration with water results in a solid which was washed water (3x20ml) 
collected by filtration and dried undervacnum at 60°C to yieldtae tide compound (1 51mg^ 
6,%) as a solid. NMR: 1.24 (d, 6H), L45 (m, 2H), 1.70 (m, 2H>, 1.90 (m, 2H), 3.17 (m, 1H), 
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,58(^,3,8(3, 3H),7,9(d, ^7,0(^,7.92^, 8.4! (MH), 9,0 (brs, 
1H); m/z 427. 



appropriate sta 




Ex iR 1 1R" 



I CH 2 OMe 



Pr 



Tnmr 



NHCH 2 CH 2 OEt 



T06(t^B), 1.53 (d,6H), 2.84 
(m,2H), 3.16 (m,4H), 3.48 (s, 
3H), 4.92 (s, 2H), 5.55 (m, 1H), 
7.27 (d, 1H), 7.53 (m, 1H),7.74 
(d,2H), 7.89 (d,2H), 8.27 (s, 
1H), 8.71 (d, 1H), 10.19 (s, 1H) 



M/z 



476 



Me 



Me 



L05(t,3H), 1.40 (d,6HJ, 2.88 
(brq,2H), 3.33 (m,4H), 3.55 (br 
s),4.19(s, 3H),7.41(d,lH), 
7.57 (bit, 1H). 7.76 (d,2H), 7.94 

(d,2H),8.50(s, 1H), 8.70 (d, 

1H), 10.29 (s, 1H) 



SM 



Meth 
60 



z-Pr 



NHCH 2 CF 3 



Meth 
62 



1.41 (d,6H), 3.58 (m,lH), 3.68 
(rri,2H), 4l20 (s, 3H)(not 
integrated as covered by 
overlapping exchangeables), 7.42 
(d,lH), 7.80 (d,2H), 7.99 (d 3 



Meth 
62 
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2H), 8.48 (t, 1H), 8.49 (s, 1H), 
8.70 (d,lH), 10.30 (s, 1H), 15.00 
(vbrs, 0.7H) 






5 

1,7 


Me 


i-Pr 


NEU-Bu 


1.11 (s,9H), 1.41 (d,6H), 3.59 
(m, 1H), 4.18 (s, 3H), 7.35 (s, 
1H), 7.41 (d,lH), 7.78 (d, 2H), 
7.91 (d, 2H), 8.49 (s, 1H), 8.70 
(d, 1H), 10.22 (s, 1H) 


429 


Meth 
62 

5 


6 


Me 


Et 


NH-^-Bu 


1.08 (s,9H), 1.32 (t,3H), 3.05 
(q, 2H), 4.08 (s, 3H), 7.32 (s, 
1H), 7.36 (d, 1H), 7.75 (d,2H), 
7.89 (d,2H), 8.41 (s, 1H), 8.68 
(d, 1H), 10.17 (s, 1H) 


415 




7 


Me 


c-Pr 


NHCH 2 CH 2 OEt 


1.08 (t,3H), 1.27 (m,4H), 2.40 
(m, 1H), 2.89 (m,2H), 3.35 (m, 
4H), 4.21 (s, 3H), 7.37 (d, 1H), 
7.50(m 3 lH) 5 7.73 (d, 2H), 7.93 
(d, 2H), 8.40 (s, 1H), 8.65 (d, 
1H), 10.24 (s, 1H) 


443 


Meth 
64 


8 


Me 


c-Pr 


NHCH 2 CH 2 OMe 


1.26 (m,4H), 2.40 (m, 1H), 2.87 
(m,2H), 3.18 (s,3H), 3.32 (t, 
2H), 4.21 (s,3H), 7.38 (d, 1H), 
7.53 (m, 1H), 7.73 (d,2H), 7.93 
(d, 2H), 8.40 (s, 1H), 8.65 (d, 
1H), 10.24 (s, 1H) 


429 


Meth 
64 
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Me 


c-Pr 




1.26 (m,4H), 1.65 (m,4H), 2.40 
(m, 1H), 2.78 (m, 2H), 3.55 (m, 
1H), 3.70 (m, 1H), 3.88 (m, 1H), 
4.21 (s,3H), 7.38 (d, 1H), 7.53 
(m,lH), 7.73 (d, 2H), 7.93 (d, 
2H), 8.40 (s, 1H), 8.67 (d, 1H), 
10.24 (s,.lH) 


455 


Meth 
64 


10 


Me 


c-Pr 


NH-c-Pr 


0.30 (m, 4H), 1.26 (m, 4H), 1.65 
(m, 4H), 2.13 (m, 1H), 2.40 (m, 
1H), 4.21 (s,3H), 7.38 (d,lH), 
7.73 (m,3H), 7.93 (d, 2H), 8.40 
(s, 1H), 8.67 (d,lH), 10.22 (s, 
1H) 


411 


Meth 
64 


11 


n- 
Pr 


c-Pr 


NHCH 2 CH 2 OEt 


0.70 (t,2H), 1.05 (t, 3H),1.29 
(m, 4H), 1.68 (m, 2H), 2.50 (m, 
1H), 2.85 (m, 2H), 3.33 (m, 4H), 
4.82 (t,2H), 7.38 (d,lH), 7.53 
(m, 1H), 7.73 (d, 2H), 7.87 (d, 
2H), 8.40 (s, 1H), 8.64 (s, 1H), 
10.17 (s, 1H) 


471 


Meth 
65 


12 


n- 
Pr 


c-Pr 


NHCH 2 CH 2 OMe 


0.70 (t, 2H), 1.32 (m, 4H), 1.68 
(m, 2H), 2.50 (m, 1H), 2.85 (m, 
2H),3.17(s, 3H),3.33(t,2H), 
4.82 (t,2H), 7.38 (d,lH), 7.53 
(m,lH), 7.73 (d,2H), 7.87 (d, 
2H), 8.41 (s, 1H), 8.64 (s, 1H), 
10.17 (s, 1H) 


457 


Meth 
65 
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0.30 (m,4H), 0.70 (t,2H), 1.32 
(m,4H),1.68(m,2H), 2.05 (m, 
1H), 2.50 (m, 1H), 3.17 (s, 3H), 
4.83 (t,2H), 7.38 (d, 1H), 7.74 
(m,3H), 7.87 (d,2H), 8.41 (s, 
1H), 8.64 (s, 1H), 10.17 (s, 1H) 



439 



Meth 
65 



5 Example 29 of WO 02/20512 tl ,„jfh B tOAc 
^»*yla^e„sedi n placeof die^ylannne. Work-up:- extracted with EtOAc, 

washed with dilute NaHCOa, water and brine 
chromatography DCM:MeOH (96:4) 



0 

^Jon^o^^ 
^l-memyl-Wyl— ^ 

Itfeeml) coo,, a t 0»C andtlte^^d at 0»C for 10^ C 

^for 30 minutes andftevolatUeswereevaporatedtavaouo.Tri— 

2 „ 0.45(tn,2H),1.24(d,6H),2.19(n 1> lH),3,7( n ,lH),4.01(s,3H),7,9(d,lH) ; 7.70( d , 
2H), 7.92 (d, 2H), 8.02 (m, 1H), 8.50 (d, 1H), 9.90 (bra, 1H); m/z 413. 

^elot^ 
25 appropriate starting materials. 
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H 

(J XX-- 

[ 0 ° 

R 



Ex 


R 1 


R 2 


R 3 


NMR 


M/z 


SM 




15 


i-Pr 


i-Pr 


NHCH 2 CH 2 OMe 


1.44 (d,6H), 1.58 (d, 6H), 
2.86 (m,2H), 3.18 (s, 3H), 
3.27 (t,2H), 3.70 (m, 1H), 
5.60 (m, 1H), 7.26 (d, 1H), 
7.57 (brs, 1H), 7.73 (d, 2H), 
7.92 (d, 2H), 8.28 (s, 1H), 
8.72 (d, 1H), 10.21 (brs, 1H) 


459 


Metb. 
61 

7 




16 


Me 


Et 


NHCH 2 CH 2 OEt 


1.04 (t, 3H), 1.36 (t, 3H), 
2.88 (m,2H), 3.04 (q,2H), 
3.34 (m,4H), 4.12 (s, 3H), 
7.38 (d,lH), 7.57 (brs, 1H), 
7.74 (d, 2H), 7.92 (d, 2H), 
8.42 (s, 1H), 8.68 (d, 1H), 
10.23 (brs, 1H) 


431 






17 


i-Pr 


i-Pr 


NHCH 2 CH 2 OEt 


1.03 (t,3H), 1.42 (d,6H), 
1.57 (d,6H), 2.84 (m, 2H), 
3.34 (m, 4H), 3.69 (m, 1H), 
5.59 (m,lH), 7.25 (d, 1H), 
7.53 (brs, lH),7.72(d,2H), 
7.89 (d,2H), 8.26 (s, 1H), 
8.72 (d,lH), 10.19 (brs, 1H) 


473 


Meth 
61 
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18 jEt i 


-Pr 1 


{HCH 2 CH 2 OMe 1 
3 

• 

t 


.33(t,3H),1.42(d,6H), 4 
.09 (m, 3H) 5 3.25 (s, 3H), 
.42(t,2H),4.63(q,2H), 
1.86 (t,lH), 7.04 (d,lH), 
7.29 (s, 1H), 7.59 (s, 1H), 
7.75 (d,2H), 7.81 (d,2H), 
8.38 (s, 1H) 


46 » 

e 


rteth 
2 

Meth 




19 Et 


i-Pr 


~NHCH 2 CH 2 OEt 


1.02 (t,3H), 1.13 (t,3H), 
1.42 (d, 6H), 2.83 (m, 2H), 
3.33 (m,4H), 3.58 (m, 1H), 
4.81 (q,2H), 7.41 (d, 1H), 
7.59 (brs, lH),7.72(d,2H), 
7.91 (d, 2H) 5 8.58 (s, 1H), 
8.63 (d, 1H) 


460 


62 

Meth 


20 Et 


CH 2 OMe 


NHCH 2 CF 3 


1.30 (t,3H), 3.41 (s,3H), 
3.66 (quintet, 2H), 4.75 (q, 
2H), 4.83 (s,2H), 7.40 (d, 
1H), 7.77 (d,2H), 7.90 (d, 
2H), 8.35 (m, 2H), 8.66 (d, 
1H), 10.07 (s, 1H) 


471 


58 

" Meth" 


21 Me 

6 


CH 2 OMe 


NHCH 2 CH 2 OEt 


~T.03(t,3H),2.90(m,2H), 
3.32 (q,4H), 3.45 (s, 3H), 
4.13 (s, 3H), 4.87 (s, 2H), 
7.41 (d, 1H), 7.54 (s, 1H), 
7.75 (d,2H), 7.93 (d, 2H), 
8.46 (s, 1H), 8.70 (d, 1H), 
1 10.26 (s, 1H) 


447 


56 



100672-2 



O 



22 i-Pr c 

6 


-Pr > 


IHCH 2 CH 2 OMe 1 
1 

2 
c 

1 


.30 (m, 2H), 1.41 (m, 2H), 1 4 
.67 (d, 6H), 2.58 (m, 1H), 
.92(q,2H),3.20(s,3H), 
.33 (t, 2H), 5.75 (quintet, 
LH ),7.31(d, lH),7.60(t, 
LH), 7.79 (d,2H), 7.91 (d, 
2H), 8.20 (s, 1H), 8.73 (d, 
1H), 10.23 (s, 1H) 


57 ^ 
6 


leth 
6 

Meth ~ 


23 i-Pr 

6 


c-Pr 


NHCH 2 CH 2 OEt 


1.09 (t, 350,1.35(111,2^ 
1.41 (m,2H), 1.67 (d,6H), 
2.57 (m, 1H), 2.91 (q,2H), 
3.38 (m, 4H), 5.71 (quintet, 
lH),7.30(d, lH),7.58(t, 
1H), 7.76 (d,2H), 7.90 (d, 
2H), 8.20 (s, 1H), 8.72 (d, 
1H), 10.21 (s, 1H) 


471 
457 


66 

Meth 


24 Et 

6 


c-Pr 


"]NHCH 2 CH 2 OEt " 


1.06 (t, 3H), 1.30 (m,7H), 
2.48 (m,lH), 2.89 (q,2H), 
3.34 (m, 4H), 4.88 (q, 2H), 

7.39 (d,lH), 7.53 (t, 1H), 
7.74 (d,2H), 7.90 (d,2H), 

8.40 (s, 1H), 8.66 (d, 1H), 
10.12 (s, 1H) 




67 

Meth 


25 Et 

6 

1 


c-Pr 

1 


NHCH 2 CH 2 OMe 


1.25 (m,4H), 1.35 (t, 3H), 
2.45 (m,lH), 2.89 (q,2H), 
3.17(s, 3H),3.30(t,2H), 
4.88 (q,2H), 7.40 (d,lH), 
7.55 (t,lH), 7.75 (d,2H), 
7.90 (d, 2H), 8.41 (s, 1H), 
8.67 (d, 1H), 10.12 (s, 1H) 


443 


67 




100672-2 ^ ^ 



26 i 


i-Pr 


3H 2 OMe 1 


S[HCH 2 CH 2 OMe ( 


400MHz) 0.71 (t,3H), 1.60 < 
sext,2H), 2.89 (q,2H), 3.19 
[s, 3H), 3.32 (q,2H), 3.43 (s, 

2H),7.37(d, 1H), 7.53 (t, 
1H), 7.72 (d,2H), 7.87 (d, 
2H), 8.35 (s, 1H), 8.64 (d, 
1H), 10.10 (s, 1H) 


161 1 


VTeth 
50 




27 


n-Pr 


CH 2 OMe 


NHCH 2 CH 2 OEt 


(400MHz) 0.69 (t,3H), 1.07 
(t,3H),1.61(sext,2H), 2.89 
(q,2H), 3.34 (m,4H), 3.42 

am A £R ft O'FH 4 81 (s. 
2H), 7.37 (t, 1H), 7.52 (t, 
1H), 7.73 (d, 2H), 7.88 (d, 
2H), 8.36 (s, 1H), 8.68 (s, 
1H), 10.13 (s, 1H) 


475 


Meth 
60 




28 

8 


Me 


n-Pr 




0.97 (t,3H), 1.70 (m,2H), 
2.70 (t, 2H), 2.89 (q, 2H), 

3.95 (s, 3H), 7.20 (d, 1H), 
7.44 (t,lH), 7.64 (s, 1H), 
7.70 (d, 2H), 7.92 (d, 2H), 
8.42 (d, 1H), 9.89 (s, 1H) 


431 


Meth 
73 




29 

8 


Me 


n-Pr 




0.98 (t,3H), 1.04 (t, 3H), 
1.70 (m,2H), 2.70 (t, 2H), 
2.86 (q, 2H), 3.31 (m, 4H), 
3.97 (s, 3H), 7.19 (d, 1H), 
7.44 (t,lH), 7.64 (s, 1H), 
7.70(d,2H) 3 7.92 (d, 1H), 
8.42 (d, 1H), 9.90 (s, 1H) 


445 


Meth 
73 





100672-2 



30 1 

9 


vte ( 


:H 2 CHOMe 1 




.05(t,2H),3.15(q ) 2H), ' 
5.29 (s, 3H),3.38(s, 3H), 
5.44 (t,2H), 3.84 (t,2H), 4.0 
[s, 3H),4.92(t,lH), 7.02 (d, 
1H), 7.41 (brs, lfT),7.59(s, 
lH),7.80(m,4B), 8.40 (d, 
1H), 


147 1 


Vfeth 
74 

Meth 


31 


Me 


CH 2 CHOMe 




1.15 (t,3H), 3.05 (t,2H), 
3.14 (q,2H), 3.38 (s, 3H), 
3.44 (m, 4H), 3.84 (t, 2H), 
3.98 (s,3H), 5.01 (t, 1H), 
7.04 (d,lH), 7.50 (brs, 1H), 
7.80 (m, 4H), 8.40 (d, 1H) 


461 


74 

Meth 


32 


Et 


n-Pr 




0.98 (t,3H), 1.19 (t, 3H), 
1.75 (q,2H),2.69(t,2H), 
2.88 (q,2H), 3.30 (t,2H), 
4.59 (m, 2H), 7.22 (d, 1H), 
7.46 (t, lH),7.74(m,3H), 
7.88 (d, 2H), 8.42 (d, 1H), 
9.83 (s, 1H) 


445 


75 

Meth 


33 


Et 


n-Pr 




0.98 (t,3H), 1.06 (t,3H), 
1.19 (t,3H), 1.74 (m,2H), 
2.70 (t,2H), 2.88 (q,2H), 
3.36 (m,4H), 4.59 (m,2H), 
7.22 (d,lH), 7.44 (t, 1H), 
7.70 (m, 3H), 7.88 (d, 2H), 
8.42 (d, 1H), 9.82 (s, 1H) 


458 


75 



100672-2 A ^ 



34 I 


it ? 


t-Bu r 


1 


.97(t,3H),1.18(t,3H), 4 
.40(m,2H), 1.70(m,2H), 
L.72(t,2H),2.88(q,2H), 
5.17 (s, 3H),3.27(t,2H), 
4.59 (q,2H), 7.21 (d,lH), 
7.44 (t, 1H), 7.70 (s, 1H), 
7.72 (d, 2H), 8.42 (d, 1H), 
9.81 (s, 1H) 


58 J 


vleth 
'6 

Meth 


35 


Et 


n-Bu 




0.92 (t,3H), 1.06 (t,3H), 
1.18 (t,3H), 1.38 (m,2H), 

1.69 (m,2H), 2.74 (t,2H), 
2.88 (q, 2H), 3.37 (m, 2H), 
4.58 (q, 2H), 7.20 (d, 1H), 
7.43 (t, lH),7.68(s, 1H), 

7.70 (d,2H), 7.84 (d,2H), 
8.42 (d, 1H), 9.82 (s, 1H) 


473 


76 


36 

8 


i-Pr 


n-Pr 




1.0 (t, lH),1.48(d,6H),l.'/y 
(m,2H),2.78(t,2H), 2.86 
(m,2H), 3.30 (t,2H), 5.59 
(m,lH), 7.15 (d, 1H),7.45 
(m,2H), 7.78 (d,2H), 7.88 
(d, 2H), 8.44 (d, 1H), 9.86 (s, 
1H) 


459 


Meth 
77 


37 

8 


i-Pr 


n-Pr 




1.0 (m, 6H), 1.48 (d,6H), 
1.78 (m,2H), 2.77 (t,2H), 
2.85 (q,2H), 3.32 (m, 4H), 
5.58 (m,lH), 7.16 (d, 1H), 
7.44 (m, 2H), 7.69 (d, 2H), 
7.88 (d,2H), 8.45 (d, 1H), 
9.85 (s, 1H) 


473 


Meth 
77 



J 



100672-2 



38 i-Pr I 

8 


it P 




.28 (t, 3H), 2.48 (d, 6H), 4 
,.86(m,4K),3.29(t,2H), 
5.59 (m,lH), 7.15 (d, 1H), 
7.44 (m,2H), 7.70 (d,2H), 
7.86 (d,2H), 8.45 (d, 1H), 
9.84 (s, 1H) 


W5 I 


vleth 
78 

Meth 


39 i-Pr 

8 


Et 




1.04 (t,3H), 1.28 (t,3H), 
1.46 (d, 6H), 2.82 (m, 4H), 
3.35 (m,4H), 5.59 (m, 1H), 
7.15 (d,lH), 7.24 (m,2H), 
7.69 (d, 2H), 7.86 (d, 2H), 
8.43 (d, 1H), 9.85 (s, 1H) 


459 


78 

Meth 


40 z-Pr 


CH 2 OEt 


NHCH 2 CH 2 OMe 


1.20 (t,3H), 1.52 (d, 6H), 
2.86 (m,2H), 3.15 (s, 3H) 5 
3.29 (t,2H), 3.63 (m, 2H), 
4.92 (s, 2H), 5.52 (m, 1H), 
7.27 (d, 1H), 7.53 (t, 1H), 
7.71 (d,2H), 7.87 (d, 2H), 
8.22 (s, 1H), 8.70 (d,lH), 
10.16 (s, 1H) 


475 


63 


41 Me 


CH 2 -z-Pr 


NHCH 2 CH 2 OMe 


0.96 (d, 6H), 2.15-2.08 (m, 
1H), 2.61 (d,2H), 2.88 (q, 
2H), 3.18 (s, 3H), 3.30-3.25 
(m,2H), 3.98 (s,3H), 7.20 
(d,lH),7.44(t,lH), 7.64(s } 
1H), 7.72 (d,2H), 7.92 (d, 
2H), 8.42 (d, 1H), 9.90 (s, 
1H) 


445 


Meth 
87 



100672-2 



O 



-34- 



Me 



CH 2 -z-Pr 



NHCH 2 CH 2 OEt 



n-Pr 



0.95 (d,6H), 1.03 (t,3H), 
2.15-2.07 (m, IH), 2.30 (d, 
2H), 2.88 (q,2H), 3.18 (d, 
2H), 3.38-3.30 (m,2H), 3.98 
(s, 3H), 7.20 (d,lH), 7.43 (t, 
IH), 7.73-7.64 (m,3H), 7.90 
(d, 2H), 8.42 (d, 1H), 9.90 (s : 
IH) 



NHCH 2 CH 2 OMe 



n-Pr 



n-Pr 



NHCH 2 CH 2 OEt 



459 



Meth 
87 



0.62 (t,3H), 1.0 (t,3H), 1.51 
(q,2H), 1.75 (q,2H), 2.70 (t, 
2H), 2.89 (q,2H), 3.18 (s, 
3H), 3.30-3.25 (m, 2H), 4.52 
(t,2H), 7.20 (d, IB), 7.48 (t, 
IH), 7.74-7.65 (m, 3H), 7.88 
(d,2H),8.42(d,lH), 9.82 (s 
IH) 



459 



Meth 
81 



0.68 (t, 3H), 0.99 (t, 3H), 
1.04 (t, 3H), 1.50 (q, 2H), 1.6 
(q, 2H), 2.70 (t,2H), 2.92- 
2.85 (m, 2H), 3.39-3.28 (m, 
2H), 4.51 (t,2H), 7.20 (d, 
2H), 7.43 (t, IH), 7.68 (s, 
IH), 7.70 (d, 2H), 7.88 (d, 
2H), 8.42 (d, IH), 9.82 (s, 
i IH) 



473 



Meth 
81 



id^^ 
(Polarity increasing from 100:0 to 97:3) and isolated as the HC1 salt 
7 Example 29 of WO 02/20512 
5 8 Purified by flash silica chromatography DCMMeOH (98:2) 
9 Purified by flash silica chromatography DCMMeOH (98.5:1.5) 



o 
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Example 45 

3. 1 8-3, 5 ( m ,5H),4.0( S ,3H),4.7 8 (s, 1 H),7.20(d,lH),7.44(UH),7.70-7.67( m ,3H), 
7.90 (d, 2H), 8.46 (d, 1H), 9.90 (a, 1H); rate 461. 

(ISnu^undernirrogenatO^Asolu^^^ . 

^*^«-^-^ fcl8to *^r"tTC» brine 

„ Iwfoam tte on 1 deprodu C t W a S p m i fi ed b yor,o m a togr apnyonsiHca- g e 1 elu tog ^3/» 
0 yellow loam, in f t , 7nmrt was dissolved to TFA/H 2 0 (1:1. 10ml), and . 

MeOH in DCM), the semi-pure product (70 mg), was dissolve 

stirred for 1 hour The TFA was removed by evaporation, meresulting aqueous soluuon 

E:zLers),a S awmtesoHd(5m g ,2%). N m :Z isomer 1.51(d,^,2. 'W^' 
2H) 3 17 (s 3H), 3.33 (t, 2H), 5.60 (m, H), 6.05 (m, 1H), 6.51 (m, 1H), 7.1 0* s, 1H), 7 16 
3 0 Tim iSlTw 7il(d,2H),7.88(d,2H ) ,8.48(d,lH),9.47(s,lH) ; Eisomerl.51(4 



100672-2 A ^ 

-36- 

" 1H), 7.1 (br s, 1H), 7.13 (d, 1H), 7.47 (s, 1H), 7.71 (d, 2H), 7.88 (d, 2H), 8.44 (d, IB), 9.47 (s, 
1H); m/z: 457. 

Example 47 

5 fc[2: (2j&a a ^^ 

Aqueous TFA (90%) was added to a mixture of 4-(2-(2-methylprop-l-enyl)-l- 
eAylimidazol-S-yl)-^-^^ 

(Method 89; 70mg, 0.14mjnol), and anisole (90ul, 0.83mmol), and the mixture stirred at 
10 ambient temperature for 1 hour. The volatiles we evaporated and the residue dissolved in 
water The solution was neutralised (NaHC0 3 ), and extracted with EtOAc. The extracts were 
dried and the solvent evaporated to give the title compound (30mg, 41%). NMR: 1 .1 9 (t, 3H), 
1 99 (s 3H), 2.15 (s, 3H), 2.89 (q, 2H), 3.18 (s, 3H), 3.30-3.28 (m, 2H), 4.65 (,, 2H), 6.28 (s, 
1H), 7.25 (d, 1H), 7.50 (t, 1H), 7.70 (d, 2H), 7.85 (s, 1H), 7.89 (d, 2H), 8.45 (d, 1H), 9.85 (s, 
15 1H); m/z: 457. 



Example 48 

- p-p.M^vlnron-i ~ y"-' - m ^v 1 in,ida^-5-vll-^-{4-rW-(2-n 1 ^ov yethvl)a n lpha m oyn 

amlmolpyrimidine 

2 -{4-[Jv-<2-Methoxyethyl)sulphamoyl]amlino}-4-[l-methyl-2-(2-methyl-2- 

hydroxyp roP yl)mridaznl-5-yl]pyrimidme (Example 45), was treated by the procedure 
described inMemod 88 to give tho title compound (30m g> 14%). NMR: 1.99 (s, 3H), 2.15 (s, 
3H) 2 87 (q, 2H), 3.18 (s, 3H), 3.23-3.30 (m, 2H), 4.0 (s, 3H), 6.26 (s, 1H), 7.22 (d, 1H), 7.43 
(t, 1H), 7.70 (d, 2H), 7.79 (s, 1H), 7.92 (d, 2H), 8.44 (d, 1H), 9.90 (a, 1H); m/z: 443. 

Example 49 

pvrimidine 

A mixture of caesium fluoride (180mg,1.2mmole), and 4-(2-(but-3-enyl)-l- 
propylimidazol-5-yl)^ 

sulphamoyl]amlmo>pyrimidine (Method 82; lOOmg, 0. 17mmol), in DMF (3ml), was heated at 
140°C under nitrogen for 24 hours . The mixture was diluted with water and extracted with 



100672-2 A ^ 

O 

. BtOAc Thee^tswerewashedmthwaterandbrine.drieiandthesolveatevaporated. 
He residue was purified by chromatography on silica gel eluting wim EtOAc to give the trtle 
compound (8mg, 10%). NMR: 0.7 (,, 3H), 1.52 (q, 2H), 2.80 ft, 2H), 2.85-2.89 (m, 2H), 3.19 
Cs 3H) 3 18-3.22 (m, 2H), 3.30 ft, 2H), 4.52 ft, 2H), 4.98 (d, 1H), 5.10 (dd, 1H), 5.95-5.89 

5 (m, m, 7-20 (d, 1H), 7.44 ft 1H), 7.70 (s, 3H), 7.74 (d, 2H), 7.89 (d, 2H), 8.45 (d, 1H), 9.80 
(s,lH);m/z:471. 

Pre paration of Sta ^p Materials 

The starting materials for the examples above arc either commercially available or are 
,0 reamlypreparedbystandardmemodsftomknownmaterials.Forexample,tbefollowrng 

reactions are an illustration, but not a limitation, of some of the starting materials used m fire 
above reactions. 

Method 1 

15 W-f7.-RthoxvethylV4-iodoben7Rne.snlphonamide 

2-Eihoxyethylamine 0.14ft 24mmol) and diisopropylethylamine (4.2ml, 24mmol) 
were dissolved in DCM (50ml) and cooled to O'C.Tothis was added pipsyl chloride (6.05ft 
20mmol) in portions andflre reaction stirred for 18 hours. Volatiles were evaporated in vacuo 
The residue was dissolved in EtOAc (50ml), extracted IN citric acid (2 x 50ml), brine (50ml), 

20 driedandevaporatedinvacnotoyieldanoilwhichsoUdifiedonstendingtogivethetitle 

compound as apaleyellow solid (6.97g, 98%). NMR: 1.01 ft 3H), 2.89 (* 2H), 3.30 (m, 4H), 
7.53 (d, 2H), 7.75 (t, 1H), 7.97 (d, 2H); m/z 354 (M-H)". 

Methods 2-3 

25 The following compounds were prepared by the procedure of Method 1 usmg the 



appxujj 
Meth 


Compound 


NMR 


M/z 


2 


A^-(2-methoxyethyl)-4- 
iodobenzenesulphonamide 


3.14 (q, 2H), 3.25 (s, 3H), 3.40 (q, 2H), 4.97 (s, 
lH),7.58(d,2H), 7.90 (d,2H). 


342 


3 


iV-t-butyl-4- 

iodobenzenesulphonamide 


1.08 (s, 9H), 7.56 (m, 3H), 7.94 (d, 211) 


338 
[MHO - 
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-38- 



Methods 4-5 

The following compounds were synthesised by the procedure as described in JOC 
1987, 2714-2716. 



Meth 



Compound 



5-Memyl-4-(methylamino)isoxazole hydrochloride 



5-Acetyl-l-methyl-2-(me1hoxymethyl)imidazole 



Methods 6-38 

The foUowing compounds were prepared using procedures analogous to those 



Meth 


Compound 


NMR 


MJz 


SM 


6 


4-(Isopropylamino)- 
5 -methylisoxazole 


(CDC1 3 ) 1.12 (d,6H), 2.30 (s, 
3H), 3.21 (1H, sept), 8.01 (s, 
1H) 


141 


4-Amino-5- 

methylisoxazole 

hydrochloride 


7 


5-Methyl-4-(iV- 
isopropyl-iV- 
methoxyacetamido) 
isoxazole 


0.95 (d,6H), 2.35 (s, 3K), 
3.20 (s, 3H),3.60(s,2H), 
4.70 (m,lH), 8.60 (s, 1H) 


213 


Meth 6 


8 


l-isopropyl-2- 

methoxymethyl-5- 

acetylimidazole 


1.43 (d, 6H),2.40 (s, 3H), 
3.24 (s, 3H), 4.50 (s, 2H), 
4.90 (m, 1H), 7.92 (s, 1H) 


197 


Meth 7 


9 


5-Methyl-4-(iV- 
methyl-iV- 
isobutyrylarnino) 
isoxazole 


1.03 (d,6H), 2.36 (s, 3H), 
2.48 (m, lH),3.16(s,3H), 
8.20 (s, 1H) 


183 


Meth 4 


10 


l-Methyl-2- 
isopropyl-5- 
acetylimidazole 


1.36 (d, 6H), 2.42 (s, 3H), 
3.10 (m, lH) 5 3.84 (s, 3H), 
7.75 (s, 1H) 


167 


Meth 9 



100672-2 



11 : 

I 


>-Mefhyl-4-(JV- 2 
„etamido)isoxazole J 


..00 (s, 3H), 2.34 (s, 3H), 1 
i.M {s, iJtij, y.ou v. ul& j xxxj 


41 ' 
1 
] 


-Amirio-5- 

nethylisoxazole 

lydrochloride 


12 


5-Methyl-4- 
(ethylamino)isoxazol 
e hydrochloride 


1.21 (t, 3H), 2.58 (s, 3H), 

3.22 (q, 2H) 5 8. 76 (s, 1H) 


L27 


Meth 11 


13 


5-Methyl-4-(iV-e1iiyl- 
N- 

methoxyacetamido) 
isoxazole 


(CDC1 3 ) 1.12 (t,3H), 2.39 (s, 
3H), 3.36 (s, 3H),3.64(q, 

oxrv 1 a<: /"o 1VT\ R 16 <S 1HD 
2Jti), 3./ J £xx), o.iu v a » "-v 


199 


Methl2 


14 


5-Acetyl-l-ethyl-2- 

methoxymethyl 

imidazole 


(CDC1 3 ) 1.37 (t,3H), 2.48 (s, 

3H), 3.38 (s,3H), 4.39 (q, 

otrv /i OW\ 7 74- (s 1ED 
2H), 4.jO {s, zri;, /• /*♦ v°> iJ -v 


183 


Meth 13 


15 


5-Methyl-4- 
(methoxyisopropyl 
amrno)isoxazole 
hydrochloride 


1.01 (d,3H), 2.06(s, 3H), 
3.05 (m,2H), 3.19 (m, 6H), 
2.92 (m, 1H), 8.26 (s, 1H) 


171 


4-Armno-5- 

methylisoxazole 

hydrochloride 


16 


5-Methyl-4-(W- 
methoxyisopropyl-N- 
methoxyacetamido) 
isoxazole 


0.90 (d, 3H), 2.35 (s, 3H), 
3.20 (m, 8H), 3.60 (s, 2H), 
4.80 (m, 1H), 8.40 (m, 1H) 


243 


Meth 15 


17 


5-Acetyl-l- 
methoxyisopropyl-2- 
methoxymethyl 
imidazole 


1 0 0 //i -jtt\ 0 40 (<i 3T-H 
1.3o (.0, jJcIJj z.*»u -»-^v> 

3.16 (s, 3H),3.24(s, 3H), 

3.58 (m, 1H) 3 3.78 (m, 1H) 3 

4.50 (q, 2H), 4.96 (m, 1H), 

7.97 (s, 1H) 


227 


Meth 16 


17 • 


5-Methyl-4-(N- 
propyl-N- 

methoxyacetamido), 
isoxazole 


" 0.81 (t, 3H), 1.37 (sext, 2HJ, 
2.34 (s, 3H), 3.18 (s, 3H), 
3.42 (t,2H), 3.71 (s,2H), 
8.65 (s, 1H) 


213 


Meth 3 8 
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18 


l-Propyl-2- 

methoxymethyl-5- 

acetylimidazole 


0.83 (t, 3H), 1.62 (sext, 2H), 
2.40 (s, 3H),3.25(s, 3H), 
4.18 (t,2H), 4.50 (s,2H), 
7.90 (s, 1H) 


197 


Methl7 


19 


5-Methyl-4-(N- 
isopropyl-N-2- 
methylpropylamido), 
isoxazole 


1.02 (brm, 12H), 2.32 (m, 
1H), 2.37 (s 5 3H), 4.98 (m, 
1H), 8.14 (s, 1H) 


211 


Meth6 


20 


l-Isopropyl-2- 

isopropyl-5- 

acetylimidazole 


1.38 (d,6H), 1.55 (d,6H), 
2.43 (s, 3H), 3.17 (m, 1H), 
5.18 (m, 1H), 7.78 (s, 1H) 


195 


Methl9 


21 


5-Methyl-4-(N-ethyl- 
N-(2- 

methylpropylamido)), 
isoxazole 


1.04 (d,6H),1.08(t,3H), 
2.38 (s, 3H), 2.41 (m, 1H), 
3.60 (q, 2H), 8.15 (s, 1H) 


197 


Methl2 


22 


1 -Ethyl-2-isopropyl- 
5-acetylimidazole 


1.32 (t,3H), 1.34 (d,6H), 
2.42 (s, 3H), 3.01 (m, 1H), 
4.36 (q, 2H), 7.77 (s, 1H) 


182 


Meth21 


23 


5-Methyl-4-(N- 
isopropyl-N- 
ethoxyacetamido), 
isoxazole 


1.0 (m,9H), 2.34 (s, 3H), 
3.34 (m,2H), 3.61 (s,2H), 
4.73 (m, lH),8.58(s, 1H) 




Meth6 


24 


l-Isopropyl-2- 

ethoxymethyl-5- 

acetylimidazole 


1.10 (t,3H), 1.43 (d,6H), 
2.43 (s, 3H), 3.44 (m, 2H), 
4.57 (s, 2H), 4.96 (m, 1H), 
7.91 (s, 1H) 




Meth23 


25 


5-Methyl-4-(N- 
methyl-N- 
cyclopropylamido), 
isoxazole 


0.76 (m,4H), 1.42 (m, 1H), 
2.36 (s, 3H), 3.07 (s, 3H), 
8.78 (s, 1H) 


181 


5-Methyl-4- 

(methylamrno)isoxazole 
hydrochloride 



100672-2 



O 



26 



l-Methyl-2- 

cyclopropyl-5- 

acetylimidazole 



5-Methyl-4-(N- 
propyl-K- 
cyclopropylamido), 
isoxazole 



0.60 (m, 4H), 1.72 (m, 1H), 
2.00(s, 3H),3,55(s, 3H), 

7.41 (s, 1H) 

O80 (m,7H), 1.35 (m, 3H), 



i 165 



2.32 (s, 3H), 3.45 (t, 2H), 
8.76 (s, 1H) 



l-Propyl-2- 

cyclopropyl-5- 

acetylimidazole 



5-Methyl-4-(N- 
isopropyl-N- 
cyclopropylamido), 
isoxazole 



0.80 (m,7H), 1.65 (m 5 2H), 
2.05 (m, 1H) 3 2.38 (s, 3H), 
4.35 (t, 2H), 7.80 (s, 1H) 



Meth25 



Meth38 



l-Isopropyl-2- 
cyclopropyl-5- 
acetylimidazole 



5-Methyl-4-(N-ethyl- 
N- 

cycloptopylamido), 
isoxazole 



0.61 (brs,2H),0.76(brs, 
2H), 0.97 (br s, 6H), 1.24 (m, 
1H), 2.36 (s, 3H), 4.76 (m, 
1H), 8.66 (s, 1H) 



209 



Meth6 



0.96 (m,4H), 1.49 (d,6H), 
2.11 (m, 1H), 2.37 (s, 3H), 
5.40 (m, 1H), 7.77 (s, 1H) 



193 



l-Eth.yl-2- 

cyclopropyl-5- 

acetylimidazole 



0.70(111,41^,1.00(1,311), 
1.36 (m,lH), 2.38 (s, 3H), 
3.54 (q,2H), 8.74 (s,lH) 



5-Methyl-4-(N- 
propyl-N-acetamido), 
isoxazole 



0.86 (m, 2H), 0,97 (m, 2H), 
1.23 (t,3H), 2.04 (m, 1H), 
2.36 (s, 3H), 4.39 (q,2H), 
7.78 (s, 1H) 
0.81 (t, 3H), 1.37 (m, 2H), 
1.75 (s, 3H), 2.34 (s, 3H), 
3.42 (t,2H), 8.67 (s,lH) 



195 



Meth29 



Methl2 



179 



183 



Meth31 



Meth 38 



1 -Propyl-2-methyl-5 - 
acetylimidazole 



0.83 (t,3H), 1.60 (m,2H), 
2.37 (m,6H), 4.17 (t,2H), 
7.83 (s, 1H) 
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35 


5-Methyl-4-(N- 

isopropylformido)iso 

xazole 


Used crude 




Meth6 


36 


5-Acetyl-l- 
isopropylimidazole 


1.38 (d,6H), 2.48 (s, 3H), 
8.10 (s, 1H) 


153 


Meth 35 


37 


5-Methyl-4-(N- 
propylamido)isoxazol 

e 


1.05 (t,3H), 2.28 (q,2H), 
2.35 (s, 3H), 8.65 (s, 1H), 
9.50 (s, 1H) 


153 
[MH]- 


4-amino-5- 

methylisoxazole 

hydrochloride 


38 


5-Methyl-4- 

(propylamino)isoxaz 

ole 

— 


0.90 (t,3H), 1.62 (m,2H), 
2.53 (s, 3H), 3.10 (t, 2H), 
J 8.68 (s, 1H) 


141 


Meth37 



Method 39 

l-IsopropyW-methoxymethyl-S-aoctylinudazole (Method 8; 3.348,17^01) was 
dissolved in a mixture of DMF (34ml) and DMF.DEA (1 1 .5ml, 68mmol) and the nnxture 
heatedunder reflux, under an atmosphere of nitrogen, for IShour, The volatiles were 
removed by evaporation. A solid was precipitated wi* ete, collected by filtration and an 
dried to yield the title compound as abrown solid (2.25g, 53%); NMR 1.43 (d, 6H), 2.95 (m, 
6H) 3 20 (s, 3H), 4.46 (s, 2H), 5.00 (m, 1H), 5.56 (d, IB* 7.55 (m, 2H); m/z 252. 



Mp.thods 40-54 



following compounds were prepared by the procedure 



Meth 


Compound 


NMR 


M/z 


SM 


40 1 


5<3-Dimemylaminoprop- 
2-en-l -oyl)- l-methyl-2- 
mefooxymemylirriidazole 


2.87 (s, 3H),3.05(s, 3H),3.20(s, 
3H), 3.83 (s, 3EQ, 4.45 (s, 2H), 5.58 
(d, lH),7.55(d,lH), 7.59 (s, 1H) 


224 


Meth 
5 



100672-2 



41 1 f 

1 
i 


-(3-Dimethylaininoprop- 1 
, - en- 1 - oyi j - J. -m.o my j. ^ 
sopropylimidazole 


.20 (d,6H), 3.05 (m,lH), 3.80 (s, . 
IH), 5.53 (d,lIT), 7.50 (m,2H) 


.22 I 


tfeth 
10 


42 


5-(3-Dimethylaminoprop- 

2-en-l-oyl)-l-ethyl-2- 

mellioxymethyliinidazole 


1.23 (t, 3H), 2.96 (m, 6H), 3.25 (s, 
3H), 4.36 (q, 2H), 4.47 (s, 2H), 5.60 
(d,lH), 7.56 (d,lH), 7.63 (s, 1H) 


222 ] 


Mfeth 
14 

Meth 


43 


5-(3-Dimethylaminoprop- 

2-en-l-oyl)-l- 

methoxyisopropyl-2- 

methoxymethylimidazole 


1.40 (d, 3H), 2.95 (m, 6H), 3.16 (s, 
3H), 3.24 (s, 3H), 3.63 (m, 1H), 3.89 
(m, 1H), 4.47 (q, 2H), 5.00 (m, 1H), 
5.58 (d,lH), 7.75 (m,2H) 


282 


17 

3 


44 


5-(3-Dimethylaminoprop- 

2-en-l-oyl)-l,2- 

dimethyliioidazole 


2.26 (s, 3H), 2.95 (brs, 6H), 3.8 (s, 
3H), 5.56 (d,lH), 7.52 (m, 2H) 


194 




45 


5-(3-Dimethylamitioprop- 

2-en-l-oyl)-l-propyl-2- 

methoxymethylimidazole 


0.82 (t, 3H), 1.62 (sext, 2H), 2.7-3.3 
(brm,6H),3.24 (s, 3H), 4.25 (t, 2H), 
4.45 (s,2H), 5.60 (d, lH),7.56(d, 
1H), 7.60 (s, 1H) 


252 


Meth 
18 


46 


5-(3 -Dimethylaminoprop- 
2-en-l -oyl)-l -isopropyl-2- 
isopropylunidszole 


1.37 (d,6H), 1.58 (d,6H), 2.94(8, 
6H), 3.16 (m, 1H), 5.23 (m, 1H), 
5.53 (d,lH), 7.50 (s, 1H), 7.62 (d, 
1H) 


250 


Meth 
20 


47 


5-(3-Dimethylaminoprop- 
2-en- 1 -oyi 1 -euiyi-z. 
isopropylimidazole 


1.19 (t,3H), 1.21 (d,6H), 2.48 (s, 
6H), 3.03 (m, 1H), 4.33 (q, 2H), 5.57 
(d,lH), 7.55 (d,lH), 7.57(s, 1H) 


237 


Meth 
22 

Meth 


48 


5-(3-Diinethylaininoprop- 
2-en- 1 -oyl)-l -isopropyl-2- 
ethoxymelliylimidazole 


" 1.10 (t,3H), 1.28 (d,6H), 2.99 (m, 
6H), 3.41 (m, 2H), 4.52 (s, 2H), 5.51 
(m,lH), 5.59 (d,lH), 7.58 (d,2H) 


266 


24 


49 


5-(3-Dimethylaminoprop- 

2-en-l-oyl)-l-methyl-2- 

cyclopropylimidazole 


0.83 (m, 2H), 0.94 (m, 2H), 1.97 (m, 
1H), 2.95 (brs,6H), 3.91 (s, 3H), 
5.55 (d,lH), 7.50 (m,2H) 




Meth 
26 
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O 



50 



5-(3-Dimethylaminoprop- 

2-en-l-oyl)-l-propyl-2- 

cyclopropyhmidazole 



5-(3-Dimethylaminoprop- 
2-en-l-oyl)-l-isopropyl-2- 
cyclopropylimidazole 



0.80 (m, 7H),1.65 (m, 2H), 1.95 (m, | Z48 
1H), 2.95 (br s, 6H), 4.40 (t, 2H), 
5.55 (d,2H), 7.50 (m,2H) 



"09T (m, 4H), 1.49 (d, 6H), 2.U4 (m, 
1H), 2.93 (m, 6H), 5.51 (m, 2H), 
7.40 (s 5 1H), 7.51 (d,lH) 



5-(3-Dimethylaminoprop- 

2-en-l-oyl)-l-ethyl-2- 

cyclopropylimidazole 



5-(3-Dimethylaminoprop- 

2-en-l-oyl)-l-propyl-2- 

methylimidazole 



0.88 (m, 4H), 1.24 (t, 3H), 1.99 (m, 
1H), 2.94 (br s, 6H), 4.47 (q, 2H), 
5.53 (d,lH), 7.51 (m,2H) 



Meth 
28 



248 



Meth 
30 



0.82 (t,3H), 1.60 (m,2H), 2.32 (s, 
3H), 2.95 (br s, 6H), 4.25 (t, 2H), 
5.58 (d, 1H), 7.54 (d,lH), 7.57 (s, 
1H) 



Meth 
32 



Meth 
34 



54 



5-(3-Dimethylamirioprop- 

2-en-l-oyl)-l- 
isopropylimidazole 



1.43 (d, 6H), 2.95 (m, 6H), 5.32 (m, 
1H), 5.58 (d, 1H), 7.60 (m, 2H), 7.90 
(s, 1H) 



10 



USUpiUj^x"^ — — - - ' — 1 

■DjDMF.DMACl^usedassolleat.Punfaedb yflashchromatograpnyons.hcagel 
eloting with DCM/ 2% methanolic ammonia (100:0 increasing inpolanty to 95:5). 
2 DMF.DMA used as solvent 
'Startogmafcri^-memyl+ac^ 
letters 1985, 26 (29), 3423-3426. 

MettodJffi^niHn^^ 

5-(3-Dimemylaminoprop-2-«n-^yl^^ 

(Method39 : U*^I-«rt^^^ W5 ^"; 
od iummemoxide(594mg,lln m o^^ 

_ to __-.ll« te 3^T~^««^~ tol ^- , ~ 

removedby evaporation. _,*i 1 - J ^l»«^*** , «~ 
DCMMeOH (100:0 increasing in polarity to 97:3) to give the title compound as brown oxl. 
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5 



^ 1 .43(a, 6 H);3.30(s,3H),4,6(s,2H),5.54 (m ,lH),6.9 6 (UH),7.0 5 (d, 1H ),7.24(«, 
2H), 7.44 (s, 1H), 7.65 (d, 2H), 8.41 (d, 1H), 9.42 (s, 1H); m/z 324. 



Methods 56-63 

The following compounds were prepared by the procedure of Method 55 



Meth 



Compound 



57 



60 



2-Anilino-4-(l -methyl- 
2-methoxymethyl 
imidazol-5- 
yl)pyrimidine 



NMR 



3.30 (s, 3H) 3.99 (s, 3H), 4.50 (s, 2H), 
6.94 (t, 1H), 7.13 (d, 1H), 7.28 (t 5 2H), 
7.65 (s, 1H), 7.69 (d, 2H), 8.41 (d, 1H), 
9.48 (s, 1H) 



2-Anilino-4-(l-methyl- 

2-isopropyl-5- 

yl)pyrimidine 



2-Anilino-4-(l-ethyl-2- 

methoxymethyl-5- 

yl)pyrimidine 



^^-^HpIJC^lH), 3.96li^T 
6.96 (t, 1H), 7.09 (d, 1H), 7.27 (t, 2H), 
7.58 (s, 1H), 7.68 (d, 2H), 8.36 (d, 1H), 
9.41 (s, 1H) 



M/z 

296" 



SM 

Meth 



294 



2-Anilino-4-(l,2- 
dimethylimidazol-5- 
yl)pyrimidine 



U7"(t, 3H), 3T28 (s, 3H), 4.51 (s, 2i±), 
4.60 (q, 2H), 6.97 (t, 1H), 7.16 (d, 1H), 
7.29 (t, 2H), 7.64 (d, 2H), 7.71 (s, 1H), 
8.40 (d,lH), 9.40 (s 5 1H) 



310 



Meth 
41 



Meth 
42 



2-Anilino-4-(l-propyl-2- 
methoxymethylimidazol 
-5-yl)pyriroidine 



237Ts 5 3H), 3.93 (s, 3H), 6.95 (t, 1H)T 
(d, 1H), 7.28 (t,2H), 7.59 (s, 1H), 
7.69 (d, 2H), 8.35 (d, 1H), 9.43 (s, 1H) 



266 



Meth 
44 



7400MHz), 0.67 (t, 3H), L53 tsexx, 2H), 
3.30 (s, 3H), 4.54 (m, 4H), 7.00 (t, 1H),- 
7.15 (d,lH), 7.32 (t,2H), 7.64 (d,2H), 
7.70 (s, 1H), 8.42 (d, 1H), 9.43 (s, 1H) 



Meth 
45 



2-Anilino-4-(l- 
isopropyl-2- 
isopropylimidazol-5- 
yl)pyrirnidine 



1.23 (d, 6H), 1.43 (d, 6H), 3.22 (m, 1H), 
5.61 (m, 1H), 6.96 (t, 1H), 7.01 (d, 1H), 
7.26 (t, 2H), 7.42 (s, 1H), 7.64 (d, 2H), 
8.38 (d,lH), 9.39 (brs, 1H) 



46 



100672-2 A ^ 

0 



62 


2-Anihrio-4-(l-ethyl-2- 
isopropylimidazol-5 - 
yl)pyrimidine 


1.13 (t, 3H), 1-38 (d, 6H), 3.05 (m, 1H), - 
150 (q, 2H), 6.94 (d, 1H), 7.06 (t, 1H), 
7.34 (t, 2H), 7.56 (d, 2H), 7.58 (s, 1H), 

R 1? fri 11D 


J09 1 


Vleth 
M 


63 


2-Anilino-4-(l- 
isopropyl-2- 
ethoxymethylimidazol- 
5-yl)pyrimidine 


1.12 (t, 3H), 1-46 (d, 6H), 3.49 (m, 2H), 
4.58 (s, 2H), 5.54 (m, 1H), 6.97 (t, 1H). 
7.06 (d, 1H), 7.28 (t, 2H), 7.45 (s, 1H), 
7.66 (d, 2H) 5 8.42 (d, 1H), 9.43 (s, 1H) 


338 


Meth 
48 


64 


2-Anilino-4-(l-methyl- 
2-cyclopropylimidazol- 
5-yl)pyrimidine 


0.83 (m, 2H), 0.94 (m, 2H), 2.08 (m, Lti), 
4.04 (s, 3H), 6.93 (t, 1H), 7.09 (d, 1H), 
7.27 (t, 2H), 7.51 (s, 1H), 7.70 (d, 2H), 
8.38 (d, 1H), 9.40 (s, 1H) 


292 


Meth 
49 


65 


2-Anilino-4-(l-propyl-2- 

cyclopropylimidazol-5- 

yl)pyrimidine 


0.70 (t, 3H), 0.90 (m, 4H), 1.55 (m, 
2.06 (m, 1H), 4.63 (t, 2H), 6.93 (t, 1H), 
7.06 (d, 1H), 7.27 (t, 2H), 7.56 (s, 1H), 
7.70 (d, 2H), 8.32 (d, 1H), 9.35 (s } 1H) 


320 


Meth 
50 


66 


2-Anilino-4-(l- 
isopropyl-2- 
cyclopropylimidazol-5- 
yl)pyrimidine 


0.96 (m, 4H), 1.53 (d, 6H), 2.13 (m, 1H), 
5.80 (m, 1H), 6.99 (m, 2H), 7.28 (t, 2H), 
7.37 (s, 1H), 7.67 (d, 2H), 8.36 (d, 1H), 
9.40 (s, 1H) 


320 


Meth 
51 


67 


2-Aiulino-4-(l-ethyl-2- 
cyclopropylimidazol-5- 
yl)pyriniidine 


" 0.92 (m, 4H), 1.23 (t, 3H), 2.07 (m, it±), 
4.69 (q, 2H), 6.98 (t, 1H), 7.08 (d, 1H), 
7.29 (t, 2H), 7.57 (s, 1H), 7.65 (d, 2H), 
8.33 (d, 1H), 9.33 (s, 1H) 


306 


Meth 
52 

Meth 


68 


2-Anilino-4-(l -propyl-2- 

methylimidazol-5- 

yl)pyrimidine 


0.66 (t, 3H), 1.51 (m, 2H), 2.39 (s, 3H), 
4.49 (t, 2H), 6.99 (t, 1H), 7.09 (d, 1H), 
7.62 (s, 1H), 7.65 (d, 2H), 8.36 (d, 1H), 
j 9.38 (s, 1H) 


294 


53 



100672-2 
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Method 69 

(M ethod43 ; 3. 1 3ai.ln m ol)andgu an id i Me hy drooUonda(2.65g > 27.8 mJ nol)we I e 
suspended in 1—1 (20nti). Sodiun. m ethoxide (2.4g, 4W) was added in one portion 

volatiles wexexenaovedby evaporation. Wa^CSOml) was added and extractedElOAc 3 x 
evapora.edn.vacno.^eresiduewaspurifiedbyflastisilieaehro.natogxaphyelut.ngw.ttx 

450 q ,2H),5.26 (m ,lH) ; 6. 5 7(s ; 2H),6.80(d,lH),7.40(s )1 H), 8.21 (d,lH) ; nVz 278. 



Methods 70-71 

The following compounds were prepared by the procedure of Method 6 9 
NMR 



Meth Compound 



MJz SM 



70 



2-Amino-4-(l-propyl-2- 

methylimidazol-5- 

yl)pyrimidine 



2-Amino-4-(l- 

isopropylimidazol-5- 

yl)pyrimidine 



0.82 (t,3H), 1.59 (q,2H), 2.38 (s, 
3H), 4.42 (t, 2H), 6.45 (s, 2H), 6.82 
(d, 1H), 7.50 (s, 1H), 8.20 (d, 1H). 



1.53 (d, 6H), 5.05 (s, 2H), 5.59 
(sept, 1H), 6.85 (d, 1H), 7.56 (s, 
lH),7.78(s, 1H), 8.23 (d, 1H) 



Method 72 

^^mhno^U^y^^ 

^^2^ ^ e1il0d 59; 2g > 7 - 55mmol) was 

20 dissolvedmanhydrous^^ 

^ascooledusmg^-ice/acetonebamto-70-C.A,^ 
(63ml lOOSmmol) was added drop-wise keeping temperature until medarkred 

colou^rema^ 

fcen added dropwisekeepmgmetemp^^ 
25 _ 70 o C forl0mmuteswhenpr O pylMde(809,l,8.29mmol)w. 



100672-2 ^ 

-48- 

' maintained at-70-C for an additional lOmmutes then allowed to rise to RT. The reaction was 
afiowedtostirforlhr at room temperature when water(lOOml) was added. The aqueous layer 
extracted with EtOAc (2 x 20ml). Organies were combined, dried solvent evaporated in 
vacuo The residue was purified by flash sihca chromatography DCMMeOH (95 : 5) to yield 
5 the title compound (1.03g, 45%) as apure white solid. 0.90 (t, 3H), 1.39 (m, 2H), 1.66 (m, 
2H), 2.70 ft 2H), 3.94 (s, 3H), 6.95 ft 1H), 7.08 ft 1H), 7.28 ft 2H, 7.65 (d, 2H), 7.59 (s, 
1H), 8.35 (d, 1H), 9.42 (s, 1H); m/z 308. 



Mrthnds 73-82 



The following compounds were prepared by the procedure 



Meth 


Compound 


NMR 


M/z 


SM 1 


73 


2-Anilino-4-(l -methyl-2- 

propylimidazol-5- 

yl)pyrimidine 


0.95 (t, 3H),1.70(m,2H), 
n 65 r+ ovr\ 3 9^ (s 3ED, 6.95 
(t,lH), 7.08 (d,lH), 7.28 (t, 
2H), 7.60 (s, 1H), 7.69 (d, 2H), 
8.34 (d, 1H), 9.44 (s, 1H) 


294 


Ethyl Iodide 
+ Meth 59 


74 


2-Anilino-4-(l-methyl-2-(2- 

methoxyethyl)imidazol-5- 

yl)pyrimidine 


2.96 (t,2H), 3.26 (s, 3H), 3.70 
(t,2H),3.95(s, 3H),6.94(t, 
1H), 7.09 (s, 1H), 7.26 (t,2H), 
7.60 (s, 1H),7.74 (d,2H), 8.38 
(s, 1H), 9.44 (s, 1H) 


309 


Chloimethy 
1- 

methylether 
+ Meth 59 


75 


2-Anilino-4-(l-ethyl-2- 

propylimidazol-5- 

yl)pyrimidine 


0.96 (t,3H) ? 1.15 (t,3H), 1.70 
(m,2H), 2.68 (t,2H), 4.54 (q, 
2H), 6.97 (t, lH),7.10(d, 1H), 
7.29 (t, 2H), 7.65 (m, 3H), 
8.34 (d, 1H), 9.35 (s, 1H) 


308 


Ethyl Iodide 
+ Ex28 
WO 

02/20512 
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76 : 
i 


>-Anilino-4-(l-ethyl-2- ( 
3utylimidazol-5- 1 
yl)pyrimidine 


).92(t,3H), 1-14 (t,3H), 1.38 : 
m,2H), 1.68 (m,2H), 2.70 (t, 
*H), 4.56 (q,2H), 6.98 (t, 1H), 
7.08 (d,lH), 7.26 (t,2H), 7.64 
(m,3H),8.37(d,lH)i 9.36 (s, 
1H) 


$22 1 


3 ropyl 
[odide 
+ Ex28 
WO 

02/20512 


77 


2-Anilino-4-(l -isopropyl-2- 

propylimidazol-5- 

yl)pyrinndine 


1.98 (t,3H), 1.4 (d, 6H),1.78 
(m, 2H), 2.76 (t, 2H), 5.62 (m, 
1H), 6.97 (t, 1H), 7.02 (d, 1H), 
7.30 (t,2H), 7.44 (s, 1H), 7.66 
(d,2H),8.39(d,lH), 9.40 (s, 
1H) 


322 


Ethyl Iodide 
+ Ex32 
WO 

02/20512 


78 


2-Anilino-4-(l -isopropyi-^- 

ethylimidazol-5- 

yl)pyrimidirie 


1.26 (t,3H), 1.44 (d, 6H), 2.80 
(q,2H), 5.62 (m,lH), 6.97 (t, 
1H), 7.02 (d,lH), 7.26 (t,2H), 
7.42 (s, 1H), 7.64 (s, 2H), 8.39 
(d, H), 9.39 (s, 1H) 


308 


Methyl 
Iodide 
+ Ex32 
WO 

02/20512 


79 


2-Anilino-4-(l-methyl-2-(2-. 
methyl-2- 

hydroxypropyl)imidazol-5- 
yl)pyrimidine 


No NMR data 


324 


Acetone + 
Ex 5 WO 
02/20512 


80 


2- {4-[JV-(2-methoxyethyl)- 

iV-(t-butyl)sulphamoyl] 

aiiilino}-4-(l-ethyl-2-(2- 

methyl-2-hydroxypropyl) 

iirudazol-5-yl)pyrimidirLe 


1.22-1.10 (m, 18H), 2.82 (s, 
2H), 3.28 (s,3H), 3.55-3.42 
(m,4H), 4.79 (q,2H), 4.94 (s, 
1H), 7.22 (d,lH), 7.75-7.70 
(m,3H),7.88(d,2H), 8.42 (d, 
1H), 9.88 (s, 1H). 


531 


Acetone + 
Meth85 
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-50- 



81 


2-Anilino-4-(l-propyl-2-(2- 
propyl-2- 

hydroxypropyl)imidazol-5- 
yl)pyrirnidiiie 


NoNMRdata 


322 


Ethyl iodide 
+ Meth68 


82 


4-(2-But-3-enyl-l- 

propynmidazol-5-yl)-2- {4- 

[JV-(2-methoxyethyl)-iV-(2- 

trimethylsilylethoxymethyl), 

sulphamoyl]amkno}pyrimi 

dine 


No NMR data 


601 


Allyl 

bromide + 
Meth 86 



Method 83 

^^^^^ 

5 trjmgttod^^ 

^l-isopropylrrmdazol-S^^ 

for 30 minute,, then DMF (345,1, 4.46mmol), W as added and mixtnre aUowed to warm to 
(1 00ml) and extracted with EtOAe (2 x 50ml). Tne organie extraets were combtned, -shen 

U5 7 82 (d, 2H), 7.92 (a, 1H), 8.0! (d, 2H,,, 8.78 (d, !H), 9.91 (s, 1H* m/ Z : 573 [MH] . 



20 
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Sodti^butoxide (1.42,14.78^01), was added to a stirred solution of2~» 
(Hsopropylintidazo.-5-yl)^^ 

trisfdibensylideneacetone), dipalladinnr (0), (650ms, 0.7tam»ft »d 2,2'- 

x40m l) satinatedbrine(40nri), dried, and the solvent renrovedby evaporation Thereto 
Ipiedby^— ^byonsmcaselel^wittiBCM^eOHC,^^ 

byehromatographyonsiheage^^^ 

clpound (1.95, 36%). NMR: 0.01 (s, 9H), 085 (dd, 2H), 1.53 (d, *Q, 3.26 (s, 2^33 7 t, 
2 H ) 3.44(dd,2H),3.52(«,lH),4.79(s,2H),5,7 (m ,lH),7.36(d,lH),8.80(n l ,3H),7.98 

(d, 2H), 8.19 (s, 1H), 8.58 (d, 1H), 10.13 (s, 1H); mfe 545 [MH] . 



Methods 85-86 



The following coi 



, mp ounds were prepared by an analogous procedure to Method 84. 



Meth Compound 



NMR 



M/z 



SM 

Mefh27 



85 



86 



4-(l-Ethyl-2- 

methylirnidazol-5-yl)-2- 

{4-[iV^-(2-methoxyethyl)- 

JV-t-butylsulphamoyl] 

anihno}pyrirrddine 



4-(2-Methyl-l- 

propylirnidazol-5-yl)-2- 

{4-[iV-(2-methoxyethyl)- 

iy"-(2-trimethylsilylethoxy 

methyl),sulphamoyl] 

aailinolpyiimidine 



1.15-1.22 (m, 12H), 2.40 (s, 3H), 
3.24-3.28 (m, 3H), 3.46-3.55 (m, 
4H), 4.59 (q,2H), 7.20 (d, Iff), 
7.68 (s, 1H), 7.70 (d,2H), 7.89 (d, 
2H), 8.42 (d, 1H), 9.84 (s, 1H) 



No NMR data 



559 
[MH]" 



WO 
02/20512 
+ Meth 
91 



Meth 70 
+ Meth 
90 
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Method 87 

^^^^^^SSmMmL S yl^ -amnnop yrimidine „„,.„. 

^theW.^solventwasevapcxa.ed^tharesiduetntura.edwia^andcollected 
by filtration to giva the title compound (280mg, 71%). Mfc 308. 



Mrthod 88 

10 4^neM^n^^ ,„ .,. . 

(1 ^WW-MWW^"-*^*™ <^ od 79; 600mg ' 

NMR- 1.98 (s, 3H). 2,4 (a, 3H), 3.99 (a, 3H), 6.24 (s, 1H), 6.98 ft 1H), 7,0 (d, 1H), 7.28 
(dd, 2H), 7.69-7.72 (m, 3H), 8.40 (d, 1H), 9.42 (s, 1H); m/z: 306. 



Method 89 



1 

Meth 


ne iouuwiiig uuui)jwv> u — — - - 


M/z 


SM 


84 


methoxyethyl)-iV-t-butylsulphamoyl]aiulmo}py^ 


513 


Meth 
80 



Method 90 u . . 

iodobenzenesulphonamide (Method 2; 15.8g, 46.3mmol), in DMF'(250ml), n 
0»C and the mixture stirred for 1 hour. 2-Trimethylsilylethoxymemy! ehlonde (10g, 60mmol), 
was added and tire mixture stirred overnight a, ambient temperature. Tbe volafiles were 
removed by evaporation and me residue diasoived in emer, washed with water and tbenbnne, 



100672-2 ^ 
" -53- 

O 0.2(s,9H),0.89(UH) > 3.30( S ,3H),3.40-3.36( m; 2H),3,9-3.43( m; 2H),4.8 2 ( S> m7.60. 
(d,2H), 7.84 (d,2H). 

Method 91 

S od ira nhydriae(7i m g,1.77mg),wa S a d dedtoasolutionofM-butyl-4-. 
iodobenzene^honanrideC^ 

JLnrefcoxyefcane^^^ 

The^wasaHowedtowaanto — <-*~^ ta ^*" C *" 

water <3x25ml), and dried. Tbe volatile, were removedby evaporation and the reardne 

20 Itolu that erystaffised on standing (147 mg, 25%),NMR: 1.23 (a, 9H), 3.24 (a, 3H), 3.48 (s, 
4H), 7.57 (d,2H), 7.94 (d, 2H). 

^^foUowingiUnstrate representative phannacentical dosage fornrs containing Ibe 

25 con.poundoffornrnla^orapharnr^ 

„ , jf(hereaft ^^.for^apentieorprophylaotienseinhtnnans:- 

mg/tablet 



(a): Tablet I 



Compound X 



Lactose Ph.Eur 



Croscarmellose sodium 



Maize starch paste (5% w/v paste) 



100 



182.75 



12.0 



Magnesium stearate 



2.25 
3.0 



o w - 54 - % 



(b): Tablet H 


mg/tablet 


Compound X 


50 


Lactose Pli.Eur 


223.75 


Croscarmellose sodium 


6.0 


Maize starch 


15.0 


Polyvinylpyrrolidone (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 




(c): Tablet HI 


mg/tablet 


Compound X 


1.0 


Lactose Ph.Eur 


93.25 


Croscarmellose sodium 


4.0 


Maize starch paste (5% w/v paste) 


0.75 


Magnesium stearate 


1.0 




(d): Capsule 


mg/capsule 


Compound X 


10 


Lactose Ph.Eur 


488.5 


Magnesium stearate 


1.5 




(e): Injection I 


(50 mg/ml) 


Compound X 


5.0% w/v 


1M Sodium hydroxide solution 


15.0% v/v 


0.1M Hydrochloric acid 


(to adjust pH to 7.6) 


Polyethylene glycol 400 


4.5% w/v 


Water for injection 


to 100% 



5 
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i . — : r 

(f)i Injection H 


10 mg/ml 


Compound X 


1.0% w/v 


Sodium phosphate BP 


3.6% w/v 


0.1M Sodium hydroxide solution 


15.0% v/v 


Water for injection 


to 100% 




(g): Injection m 


(lmg/ml,buffered to pH6) 


Compound X 


0.1% w/v 


Sodium phosphate BP 


2.26% w/v 


Citric acid 


0.38% w/v 


Polyethylene glycol 400 


3.5% w/v 


Water for injection 


to 100% 



5 The above formulations may be obtained by conventional procedures well known in 

the pharmaceutical art. The tablets (a)-(c) maybe enteric coated by conventional means, for 
example to provide a coating of cellulose acetate phthalate. 



100672-2 
Claims 

1 . A compound of formula (T) : 



7 
R 

00 

wherein: 

R 1 is halo, cyano, Ci- 3 alkyl or Ci- 3 alkoxy; 

p is 0-2; wherein the values of R 1 may be the same or different; 

R 2 is C^alkyl, C^alkenyl, C 2 . 4 alkynyl, C 3 -6cycloalkyl, C^cycloalkylC^alkyl, a 
heterocyclyl or heterocyclylC.-salkyl; wherein R 2 may be optionally substituted on carbon by 
one or more methyl, ethyl, methoxy, ethoxy, propoxy, trifluoromethyl, trifluoromethoxy, 
2 2 2-trifluoroethoxy or cyclopropyhnethoxy; and wherein if said heterocyclyl contains an 
-NH- moiety that nitrogen maybe optionally substituted by one or more methyl, ethyl, acetyl, 
2,2,2-trifluoroethyl or methoxyethyl; 

R 3 is hydrogen, halo or cyano; 

R 4 is Ci-salkyl or Ci- 6 alkoxyCi-6alkyl; 

R 5 is substituted methyl, optionally substituted C^alkyl, C 3 . 6 cycloalkyl or optionally 
substituted C 2 - 6 alkenyl; wherein said substituents are selected from one or more hydroxy, 
methoxy, ethoxy, propoxy, trifluoromethyl, trifluoromethoxy, 2,2,2-trifluoroethoxy or 
cyclopropyhnethoxy; 

or a pharmaceutical^ acceptable salt or an in vivo hydrolysable ester thereof; 
provided that the compound is not 4-(l-mdhyl-2-emylimidazol-5-yl)-2-{ 
2 Vethyl)sulph^ 
methoxyethyl)sulphamoyl^ 

[^-memoxyethy^sulphamoyyamlmolpyrinndme; 4-(l-memyl-2-iso P ro P yl-irnidazol-5- y l)- 
2- { 4-[^(cyclopropylmethyl) smphamoyl] a nilmo}pyrimidine; 4-(l-methyl-2-isopropyl- 
rmidazol-5-yl)-2-{4-[^<tetrahydrofur-2-ylme^ 



100672-2 ^ 

o - 57 - ^ 

methyl-2-ethylimidazol-5-yl)-2-{4-[iV'-(cyclopropy]methyl)sulph 
(l-methyl-2-trmuoromethylimidazol-5-yl)-2-{4-[J^ 
annino}pyriirudine;4-(l-methyl-2-e^ 
anilino]pyrimidine; 4-(l-methyl-2-e1hylin^^ 
5 amlino]pyriiiiidine; or 4-(l-mefcyl-2-me1hox^^ 
sulphamoyl] aiiniiio}pyrimidirie. 
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ABSTRACT 



TITLE: CHEMICAL COMPOUNDS 



5 Compounds of the formula (I): 




o o 



00 

wherein R 1 , R 2 , R 3 , R 4 , R 5 and p are as defined within and a pharmaceutic ally acceptable salts 
and in vivo hydrolysable esters are described. Also described are processes for their 
preparation and their use as medicaments, particularly medicaments for producing a cell cycle 
inhibitory (anti-cell-proliferation) effect in a warm-blooded animal, such as man. 



